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Fig. 1. ~AN EIGHT WHEELED TRUCK. 
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Fig. 4—THE HEILMANN ELECTRIC LOCOMOTIVE.—(See page 152.) 
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THE AMERICAN IRON TRADE FOR 1896. 
If a copy of the statistics of the American Iron Trade 
for 1896 were put into the hands of a student fresh 
from a course of leetures on political economy, his be- 
lief in one of the cardinal truths of this science would 
be liable to receive a rude shock in the first few pages 
of the pamphlet. If the “cost of production deter- 
| mines the selling price,” how comes it, he will ask, that 
ithe first pages of the “statistics” are taken up very 
largely with an account of various influences which 
caused the violent fluctuations in price of the past 
‘year? The “ wire nail pool” came to an end about De- 
|cember 1, 1896, and “ prices dropped rapidly.” Its fate 
is shared by the “ billet pool,” and a similar fall in 
prices is noted. In May the “beam pool went to 
pieces ” and prices experienced a simultaneous fall. An 
examination by the author of the statistics into the 
causes of low prices and depression leads to the con- 
clusion that, though some of them may be “occult and 
intangible,” there are two that are plainly visible—the 
| distrust of the country’s future due to the silver move- 
‘ment, and the pressure upon prices and profits of a ea- 
| pacity of production which is greatly in excess of our 
| powers of consumption. A similar cause to the last is 
the reckless construction of unnecessary railroads which 
|have since become bankrupt; and the wrecking of 
other railroads, which were needed, by hostile State 
| and national legislation is also noted. 
| It is satisfactory to note the great increase which has 
| taken place during the last few years in both our ex- 
|ports and manufactures of iron and steel. This has 
been [particularly marked in the calendar years 1895 
| and 1896, our expor‘s for these years being respectively 
$35,071,563 and $48,670,218. In each of the last four 
years our exports have exceeded our imports, the ag- 
|gregate exports amounting to $143,844,873 and the ag- 
gregate imports being $95,778,838. The decline in im- 
ports is due to decreased demand for foreign tin plates 
and to the low price of our iron and steel. Our in- 





this increase has brought no appreciable relief to our 
glutted markets. 

Since the close of the civil war there have been four 
periods of particularly low prices for iron aud steel, 
the first oceurring after the panic of 1873. The rate 
given in the following table is per long ton, except for 
bar iron, which is quoted by the 100 pounds 
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of the country contained more railroads ‘han would 
meet its needs for the next quarter of acentury. The 
disaster which speedily overtook a large proportion of 
the roads, and the present depressed condition of those 
that did not go into the hands of receivers, has verified 
their forecast of the situation, and explains the great 
falling off in the total production of Bessemer rails. 
The total mileage upon which rails were laid in 1895 
was 1,922 miles and in 1896 it was even less, being only 
These figures are the lowest since the year 1875. 
Pennsylvania leads the States in the production of 
rolled iron and steel, having made 56% per cent of the 
total production of rolled iron and steel in 1896, against 
56°4 per cent in 1895; Ohio made 13°9 per cent in 1896, 
against 14°4 per cent in 1895; Lllinois made 10°7 per cent 
in 1896, against 10°1 per cent in 1895; and Indiana made 
3°5 per cent of the total product in 1896. No other 
State produced 3 per cent in that year. Texas and 
lowa were the only States having rolling mills located 
within their borders which did not roll either iron or 
steel in 1896. 

One of the most interesting tables in the statistics 
is that of the world’s great pig iron producers. In 1869 
the United States produced 1,711,287 tons, Great Brit- 
ain 5,445,757 tons, and Germany and Luxemburg com- 
bined 1,409,429 tons. A dozen years later, in 1881, the 
United States produced 4,144,254 tons, Great Britain 
8,144,449 tons, and Germany and Luxemburg 2,914,009 
tons. In the following ten years the United States 
not only doubled its own output but surpassed the 
total for Great Britain, the respective totals being 
9,202,703 and 7,904,214 tons, Germany and Luxemburg 
producing 4,658,450 tons. We lost the lead to Great 
Britain in 1894 but regained it the following year, when 
we reached our maximum figure of 9,446,308 tons. The 
figures for 1896 are : United States, 8,623,127 tons ; Great 
Britain, 8,563,209 tons ; and Germany and Luxemburg, 












6,374,816 tons. Of late years the most striking fact has 


. _been the rapid advance of the industry in other coun- 
of Dank check. Make eli remittances payable to order of MUNN | -Oased exports are due to the same low prices, though | tries than the United States and Great Britain. At 
publishers in case of | 


present, out of a total world’s production of about 
16,500,000 tons of crude steel, the latter countries to- 
gether produce more than 9,500,000 tons, while all 
other countries combined produce 7,000,000 tons. When 
we bearin mind that half a dozen veer: - ali ot] 


: countries nrednes? 


—_>-e-s 


ITIS¥ ASSOCIATION MEETIN 


ul tere 


if Dritisi \ssoclatwu ior the Ad- 
' Scxence have come to be looked forward 


» of all kinds of | ™ 4 Seasons of special advantage, rich alike in their 


crease of 5 percent in the amount of iron ore mined ; 
the output of pig iron decreased 8°7 per cent; 
steel ingots, 20-1 per cent; other steel than open hearth 
decreased 13°6 per cent; structural shapes, 4°3 per cent ; 
| Bessemer rails, 14 per cent; wire rods, 21°1 per cent ; 
| wire nails, 19°1 per cent ; cut nails, 24°1 per cent ; open 


| hearth steel (the one exception) showing an increase of 


open hearth steel. There was a de | unfolding to the popular eye of the progress made in 


|} many branches of science for the preceding year and 


Sialimner | the promises held out and guide marks placed for fu- 


ture advancement. 

In our last week’s issue we gave a summary of the 
principal papers discussed at the meeting of the Amer- 
| ican Association, working on similar lines, and held a 
|week earlier. The British Association meeting was 


14-2 per cent. The following table gives the totals of held at Toronto, Canada, its sessions continuing from 


| production for the years 1895 and 1896 : 


1896. 1896. 

seen «ay cacnneenbacéutien 9,446,308 8,623,127 
Bessemer steel ingots. ....... 4,909,128 3,919,906 
Structural shapes. ...........+.+. 517,920 4% 571 
Open hearth steel... ........... 1,187,188 1,298,700 
ee 67,606 60,689 
Bessemer rails -1,298,8 1,116,958 
Rae. 791,130 623, 86 
Qo ee ee 5,841,408 kegs 4,719,800 kegs 
GU dine cccceccteres cove sees 2,120,860 * 1,615,870 “ 


Although there has been a decrease of nearly a 
million tons in the total production of pig iron, it is 
noteworthy that the growth of the industry in the 
Southern States continues, Alabama, Virginia and 
Tennessee coming fourth, fifth and sixth in the list. 
Pennsylvania, of course, stands first, its output being 
4,024,166 tons or 46 per cent of the total production of 
pig iron in 1896; Ohio produced 14 per cent ; Illinois 
and Alabama each produced over 10 per cent of the 
total, and Virginia over 4 per cent. All the other 
States fell below 3 per cent. The largest falling 
off is in Pennsylvania, where the decrease was over 
675,000 tons. 

There is a small increase in the production of Besse- 
mer steel compared with the averages of recent years, 
which has been somewhat more than 3,500,000 tons. 
The falling off in the production of Bessemer steel rails 
will not surprise any one who is familiar with recent 
railroad history and present conditions in this country. 
The extraordinary activity in railroad éonstruction be- 
tween the years 1885 and 1892, when the total con- 
struction for one year alone reached a total of over 
12,000 miles, will explain the enormous demand for steel 
rails. At the close of that period some of the ablest 
railroad men in the country gave warning that the 
country was being over-supplied and stated that most 





August 18 to August 25. The fact that the meeting 
this year was held on this side of the Atlantic, and 
that it came so soon after the magnificent celebration 
of the Queen's Jubilee, contributed not a little, no 
doubt, to the splendid enthusiasm with which the 
visiting scientists were received by our Canadian 
neighbors, and which was heartily participated in as 
well by a large delegation of American representatives 
of scientific advancement. The occasion also brought 
vividly to mind the former meeting of the British Asso- 
ciation at Montreal, in 1884, the first that had ever been 
held outside of the United Kingdom, and the ensuing 
series of visits then made by representative foreign sci- 
entists to various great industrial establishments and 
notable engineering works in the United States. It 
was then that, for the first time, the gigantic strides 
which this country was making in mony lines came to 
be fully appreciated, and, in the iron and steel manu- 
facture, especially, it was felt that we were not only 
dangerous competitors in a field where England had 
heretofore claimed undoubted primacy, but that we 
were working in a direction and with a skill likely to 
give us the lead. The facts then so plainly set forth 
have acted as a spur to foreign manufacturers ever 
since, and consumers everywhere have reaped the ben- 
efit in better goods at lower prices. 

At the meeting this year among the eminent foreigners 
present were Lord Kelvin, Lord Rayleigh, Prof. Roberts- 
Austen, and Messrs. Preece and Lodge, the famous elee- 
tricians ; Lord Lister, the father of antiseptic surgery, 
and last year’s president ; Prof. William Ramsay, who 
was associated with Lord Rayleigh in the discovery of 
argon, and who alone is entitled to the glory of first find- 
ing helium in terrestrial minerals ; Sir John Evans, the 
new president ; Prof. John Milne, recently of the Uni- 
versity of Tokio, where he investigated the phenomena 





of earthquakes extensively ; Prof. William Cawthorne 
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Unwin, one of the engineering experts who counseled | worked in the laboratory of Sir William Thomson | primarily, from the fact that our growth in many lines 


the Cataract Construction Company when Niagara 
was harnessed ; Sir Bosdin Leech, chief engineer of the 
Manchester Ship Canal; Prof. James Bryce, author 
of “The American Commonwealth ;” and sixty or 
seventy others, who enjoy a high reputation in Eng- 
land, Scotland or Ireland, by reason of their profes- 
sional activity in some department of science. A great 
many public and social or semisocial functions, with 
various excursions to different points of interest, inelud- 
ing a visit to the Niagara Falls power plant, were 
pleasant features of the occasion, into which all seemed 
to enter most enjoyably. 

In his opening address the president, Sir John Evans, 
said that he would undertake no general review of re- 
cent seientifie progress, but would discuss a question 
belonging to his own special field of study. 

ARCH ZOLOGY. 

The relations which chemistry, mineralogy and his- 
tory bore to this science, he said, were important, but 
the aid of geology and paleontology was imperative, if 
one inquired into the antiquity of man. When in 1859 
human remains were found in the valley of the Somme, 
in Franee, in gravels that also yielded bones of the 
mammoth and the woolly rhinoceros, the coexistence of 
man with these animals in the quaternary period was 
established for atime. After the first excitement had 
subsided, there was a tendency among scientists to cut 
down the lapse of ages necessary to account for the 
changes in the earth’s surface which had occurred since 
those gravels were deposited. He, however, sympa- 
thized with the view taken by Sir Charles Lyell that 
such penuriousness was a mistake. Many at the present 
day had got over this feeling, and of late years the gen- 
eral tendency of those engaged on the questions had 
been in the direction of seeking for evidence by which 
the existence of man on earth could be carried back to 
a period earlier than the quaternary gravels. The 
speaker cited some of the attempts in this direction. 
He was himself not satisfied with the supposed dis- 
covery of flint implements in pre-glacial deposits in the 
eastern counties of England, because they resembled 
too closely those of post-glacial times there, nor could 
he yet accept the evidence of the Norfolk Pliocene forest 
bed, where flints had been found within a few months 
that looked as if they had been worked by human 
hands. This alleged discovery and similar ones in 
France, Italy and Portugal were accepted by some geol- 
ogists, but they were too few and too isolated to satisfy 
Sir John. Nevertheless, he did not despair of obtain- 
ing proof of man having lived in the tertiary period. 
Sir John did not indulge in specific figures, but effec- 
tively emphasized the remoteness of time to which be- 
longed the earliest blunt stone implements of the paleo- 
lithie era in western Europe. He believed, however, 
that man existed before this in southern and eastern 
Asia. This, in fact, he considered the birthplace of 
the race, and he favored special investigations in that 
part of the globe. 

This address will be published entire, as well as the 
other most valuable papers presented at the meeting, 
in current issues of the SCIENTIFIC AMERICAN Sup- 


PLEMENT. 
GEOGRAPHY. 


Before the geographical section, Dr. J. Scott Keltie, 
for many years secretary of the Royal Geographical 
Society, said he considered the present problem of this 
science in Europe, the region most in need of explora- 
tion being Albania. In Asia there was work to be 
done in the Malay Peninsula and Southern and Cen- 
tral Arabia. But the chief stress was laid upon the 
district lying between the Himalayas and the forbidden 
city of Lhasa, in Thibet. Parts of China, too, were 
still a blank on the maps, and there was something to 
learn about the source of the Irrawaddy River. In 
Africa it was desirable to explore the Central and 
Western Sahara, the region south of Abyssinia and 
northwest of Lake Rudolf and the highlands of British 
East Africa. On the latter Dr. Keltie remarked that it 
might be necessary to find homes for future genera- 
tions when the United States and Canada became 
over-populated. The discovery by the young geo- 
grapher and biologist, Moore, of salt water fauna near 
Lake Tanganyika, showing that that country had 
once been beneath the ocean, was an important reve- 
lation and indicated what fine surprises yet awaited 
the intelligent investigator. In the Aretic region the 
archipelago of North America was one now most need- 
ing attention. The speaker enlarged also on the de- 
sirability of studying Antarctic territory. 

MATHEMATICS AND PHYSICS. 

In this section Prof. A. R. Forsyth, of Cambridge 
University, made a forcible plea for the study of mathe- 
maties, not only in its relation to other branches of 
knowledge, but for its own sake. Lord Kelvin dwelt 
on the immense practical importance of mathematics, 
and said such work as harnessing Niagara was im- 
possible without a thorough grasp of the higher mathe- 
matics. He dwelt, too, on the rapid spread of the 
study of this science by engineers in the last twenty 
years. An hour later an eminent city engineer of Liver- 
pool, George Frederick Deacon, uttered an opinion seemn- 
ingly contradictory to Lord Kelvin’s. Mr. Deacon once 





(now Lord Kelvin), and accompanied the jatter on the 
expedition which laid the first successful Atlantic cable, 
in 1865. As president of the mechanical science section 
he discussed the education which young engineers 
ought to have. He commended the technical schools 
of the United States and Canada as superior to many 
in England in extent of the workshop practice pro- 
vided for students. This he considered more valuable 
than some of the mathematical training given them. 
College bred men were not always the most successful 
engineers. Well directed observation and long expe- 
rience were secrets of success. 
THE WORLD'S FUEL SUPPLY. 


At another session of this section, Lord Kelvin dis- 
eussed the world’s fuel supply and air supply in a 
highly original manner. By fuel he meant not only 
heat, coal and oil, but existing forests and mould ; in 
fact, all ancient and modern vegetation. Referring to 
the familiar phenomenon of plant life, that it absorbs 
carbonic acid and throws off oxygen, he argued there 
was possibly, even probably, a distinct relation between 
the amount of oxygen gas in the earth’s atmosphere 
and the amount of vegetation past and present. Three 
tons of oxygen are required to burn one ton of standard 
fuel. Consequently, he would assume that for every 
three tons of oxygen in the air one ton of fuel had come 
into existence. The outcome of this rough computation 
was 340,000,000 tons of fuel. 

PROF. RAMSAY LOOKING FOR ANOTHER ELEMENT. 

Prof. William Ramsay, of London, who divides with 
Lord Rayleigh the honor of discovering the new ele- 
ment in the atmosphere which they named argon, pre- 
sided over the chemical section. His address was 
devoted to showing why he expected still another ele- 
ment would in time be found resembling both helium 
and argon in some respects. Chemists were familiar 
with several groups of three elements each, in which 
the difference in atomic weight between the first and 
the third members was 36. The atomic weight of 
helium was first placed at 4, and that of argon at 40. 
Eventually both of these figures would be reduced 
somewhat, but the interval would probably remain 
about the same. He was thus led to believe that an- 
other member would be found for this group to fill a 
vacancy between helium and argon. Such discoveries, 
based on Mendeleef’s ‘ Periodic Law,” have been pre- 
dicted and made before this. Prof. Ramsay and his 
assistant have already examined an extraordinary 
number of substances in the hope of finding the un- 
known gas, but so far without success. The speaker 
expressed his own confidence in the soundness of 
Mendeleef's law, in spite of some discrepancies between 
the actual atomic weights of many elements and the 
weights which the theory demands. 


THE HUMAN STRUCTURE. 

In the anthropological section, its president, Sir Wil- 
liam Turner, of Edinburgh, spoke of **Some Distinct- 
ive Characters of Human Structure.” Some of the 
peculiar features of man's frame, he said, are the curv- 
ature of his spine, the crooked way in which the thigh 
bone fits into the hip, the greater freedom and grace of 
the movements of the legs than are possible with apes 
and lower animals, the more highly developed hand 
and certain characteristics of the foot. All of these, in- 
teresting and significant as they are, are overshadowed 
by the superiority of the brain in relative weight and 
in complicated structure. Boys’ brains at birth weigh 
more than girls’. The brains of men of intellectual 
eminence weigh fifty-five or sixty ounces on the aver- 
age, while imbeciles may have only thirty ounces. 
The mean internal capacity of the craniums of adult 
Europeans is about one thousand five hundred cubic 
centimeters,’and in Australian aborigines one thousand 
two hundred and eighty. That of adult male gorillas 
is about four hundred and ninety. 

————_—= + + 
THE PARIS EXPOSITION OF 1900. 

The French stand easily first among the peoples of the 
world in the matter of getting up fetes and shows and in 
arranging pageants which shall have the highest spec- 
taculareffects. The worldof fashion has always looked 
to Paris for its leaders, and those in pursuit of pleasure 
for its own sake have made their Mecea on the banks 
of the Seine. How much of the idea of the Paris Ex- 
position of 1900 is to be attributed to the desire to 
make of it something far larger and more splendid than 
ever before achieved, with the view of making Paris 
itself more attractive, and how much is due to French 
ambition for a comparison of their educational, in- 
dustrial and material progress with the best the world 
can show, it is not at all important to define. The 
French government and peopie are working to make 
the exposition one which will far surpass all its prede- 
cessors, as well in the extent and variety of the exhib- 
its as in the pomp and magnificence of the splendid 
aecompanying fetes and entertainments, and it is safe 
to say that never before were plans for such a project 
more thoroughly elaborated or nore completely worked 
out, down to the finest detail. 

The importance of a good representation of the 
United States at the exposition_is generally conceded, 


of manufacture has now reached such proportions that 
further materiai increase cannot well be looked for, un- 
less we can sell largely in foreign as well as the home 
markets. 

Our ability to successfully compete with foreign 
manufacturers in their own markets, in many lines of 
manufactured goods, cannot be doubted, and some 
efforts in this direction have already met with marked 
success, but the exposition will afford an opportunity 
to put such representation on a. better basis, and to 
effectively bring American goods more thoroughly be- 
fore foreign buyers than ever before. To the end, 
therefore, that our participation in the exposition may 
be fully representative, and that American manufac- 
turers may have sufficient space allotted them, Major 
Handy, the United States commissioner, intends to 
apply for 500,000 feet to be devoted to exhibits from the 
United States. 

Commissioner Handy sailed for Europe last week, in- 
tending to return and report to Congress at its next 
session, giving all available information to mtending 
exhibitors, and asking for a liberal appropriation from 
the government, that the United States may be credit- 
ably represented. 

PE 
MOUNT 8ST. ELIAS ASCENDED. 

Prince Luigi of Savoy and his party of Itaiian moun- 
tain climbers are now on their way back te Italy after 
accomplishing the feat of scaling Mt, St. Hiias. The 
party included Prince Luigi, Lieut. Cagni, Dr. Philippi 
and Vittorio Sella, the well known photographer of 
wountain views. The expedition sailed from Seattle 
in June and reached Yakutat Bay on July 22. A Jand- 
ing was made with some difficulty and the overland 
trip was begun. They took with them over 6,000 
pounds of provisions. After six days travel ialand 
Malaspina glacier was reached. ‘The glacier is twenty 
miles wide, and it took four days to cross it. They 
crossed various other glaciers and passes and iinally 
reached Mt. St. Elias. At the foot of Mt. Newton 
glacier the American party of Mr. Bryant was wet ; 
they had abandoned the project and were returning. 
Here the Italian members of Prince Luigi’s party were 
left. The prince was, it seems, jealous that any save 
his countrymen should have the honor of climbing 
with him the summit of the lofty mountain, which was 
ungracious, to say the least. 

The ascent of Mt. St. Elias began on Friday, July 30, 
and after seven hours hard climbing they arrived at 
the top of the divide; here a tent was pitched anda 
few hours of much needed rest were taken. Then the 
ascent began again, and four hours from the divide 
saw them standing on the top of the mountain. About 
two hours were spent on the peak, and during this time 
much was done in the way of scientific observations 
and Signor Sella secured some very fine negatives from 
the summit. The descent oceupied about two hours, 
the mountaineers sliding most of the way down, and the 
camp was reached at nightfall. The dreary backward 
journey over the glaciers was accomplished without ac- 
cident. The actual height is, according to Prof. David- 
son, 18,060 feet. A number of previous attempts have 
been made to ascend Mt. St. Elias, which was discov- 
ered by Behring on St. Elias day, 174i. 

—__—_____——-> ++ -@—----—— - 
WILL ASCERTAIN THE VALUE OF CALC/UM CARBIDE. 

The American Druggist and Pharmaceutica! Record, 
under the head of ‘* Tariff Problems Considered,” says 
the Treasury Department will send out a special! agent 
to make an investigation of the value and market price 
of calcium carbide. This article is used in the manu- 
facture of acetylene gas, a product which is now being 
extensively exploited by a large syndicate, which con- 
trols the patents under which it is manufactured. 
The tariff law levies an ad valorem duty on this 
product, and, as it has been brought in at several 
ports, collectors have varied more than 200 per cent 
in their valuations; butin all cases have materially 
exceeded the invoice valuation. The company con- 
trolling the patents have an important interest in 
keeping the apparent cost of the article as low as _ pos- 
sible, as they are disposing of royalties in nearly all 
the States, and the economy of production necessarily 
depends upon the cost of the raw materiai. In view of 
the limited supply and circtimscribed market, the de- 








partment sees no way of ascertaining the value of the 
article without a special in vestigation. 
ae | ee 
The American and HEritish Associations’ 
Addresses and Papers. 

Attention is called to the fact that in the SuppLE- 
MENT of last week and in the current issue there are a 
number of addresses and papers which were read at the 
meeting of the American Association for the Advance- 
ment of Science and at the British Association. Thus 
in the current number will be found a continuation of 
Prof. Gill’s ** Edward Drinker Cope, Naturalist,” the 
presidential address by Sir John Evans before the 
British Association and the conclusion of Prof. W J 
McGee's * The Science of Humanity.” In next week's 
SUPPLEMENT these papers will be continued aad others 
will be begun. 
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A CONDENSER FOR STEAM ENGINES. 

The illustration represents a condenser arranged to 
preveut the water from accumulating in the condenser 
casing, irrespective of the working of the pump, and 
without causing back pressure on the engine. It has 
been patented by William T. Snell, Laurium, Mich. It 
has a closed casing from whose bottom extends a suc- 





ENGINES." 


2 STEAM 


u With a pump, and in the casing is a 

uaped float on whose upper end is a vertical stem 
connected with a spraying nozzle sliding in a pipe lead- 
ing to the water supply, the rise and fall of the float 
thus shutting off or regulating the admission of the 
cooling water. 
also a valve casing connected with the exhaust pipe of 
the engine, the casing having two valves attached to a 
common vaive stem, whose vertical movement canses 
the steam to be passed into the condenser or to the 
outer air. A coiled spring near the upper end of the 
valve stem holds it normally 
the steam then passing into the condenser; and on the 


in uppermost position, 


lower end of the stem, within the condenser casing, is a 
collar adapted to be engaged by an arm which is verti- 
eally adjustable on the stem extending upward from 
the float. In case the water accumulates in the casing, 
from not being drawn off iast enough by the pump, the 
rising of the float shuts off the supply of cooling water, 
which is again admitted through the spraying nozzle, 
when the pump reduces the amount of water and the 
float moves downward. Should the water supply fail, 
or water be drawn from the casing faster than supplied, 
the sinking of the float would cause the arm extended 
from the stem of the float to engage the collar on the 


lower end of the valve stem in the casing connected 
steam pipe, thereby shutting off 


with the exhaust 


steam from the condenser and passing it out to the| 


atmosphere. In the under side of the float, as shown 
in the broken-away portion in the engraving, isa small 
chamber into which extends the upper end of the suc- 
tion pipe, permitting air bubbles to be readily drawn 
out, a spider on the bottom of the float forming a guide 
for the float on the fixed suction pipe. 


--+ ero 


TWO NEW RANGE FINDERS. 


On the upper end of the condenser is | 


‘of a scale on the instrument, and without the delay of 
calculation. 

Fig. 1 is designed for use on the deck of a ship, or 
other horizontal surface, and its base line is horizontal; 
its principle of operation being that of a constant an- 
gle by means of an adjustable base line. It comprises 
a graduated base line bar having a fixed right angular 
reflecting prism at one end, and also a movable one, 
with a pointer, traveling on the graduated scale of 
the base line bar, said two reflecting prisms being 

‘in different planes to throw their images on different 
portions of the object glass of a telescope, and a tele- 
scope constructed to bring these two images into coin- 
cidence whenever the movable reflecting prism reaches 
the point on the scale indicating the distance of the 
object viewed. 

Fig. 2 is designed to meet the conditions of range 
finding or distance measuring from an observation point 
aloft, on the mast head of a ship, forinstance. The 
‘base line in this case is vertical, and is of a fixed and 
definite length. This range finder comprises a telescope, 
| two reflecting prisms separated, in fixed relation, a dis- 
‘tance apart representing a base line, and arranged in 
different planes, so that each sends its own rays upon a 
different portion of the object glass of the telescope ; 
an axially adjustable refracting plate for receiving the 
rays from one of the reflecting prisms and bringing 
them into coincidence with the other rays of the other 
prism ; a pointer fixed upon the adjustable refracting 
plate ; and a cotangent scale of equal parts for mark- 

ing equal spaces for variable distances. This latter de- 

vice (Fig. 2) is being put upon the United States battle- 

ship Iowa, and great results are expected from it. From 

a preliminary test the following comparison of distances 
by triangulation and the range 
finder were obtained. 





By Triangulation. By Range Finder. 
| 2154 yards 2140 yards 
1si4 * 1900“ 
1212 120 “ 
1184“ 1190 “ 
The instruments are being 


manufactured by George N. 
Saegmuller (Fauth & Company) 
Mathematical Instrument 
Works, No. 108 Second Street, 
8. W., Washington, D. C. 
— s.eo__—__ 

Time for Surgical Operations, 

In regard to the best time for 
capital operations, a writer in 
Gaillard’s Journal states that in 
following the course of such 
eases and of various operators 
for a number of years in the 
hospitals of a large city, it 
seemed that the early morning 
hour presented many advant- 
ages—that is, a good night’s rest, 
attained artificially if necessary, 
an empty stomach, the patient 
all ready for anesthesia upon 
awakening, the fear and dread 
of what is coming being crowded 
into the fewest possible moments, 
the whole day with active at- 
tendants constantly moving 
about and alive to every de- 
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Fig. 2. 
| RANGE FINDER. 
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vertical plane, and each pair connecting by different 
passages with ports leading to the steam chest, where 
the slide valve is operated from the main driving shaft 
of the engine in the usual manner. Between the ports 
leading to the steam chest is an exhaust port, and on 
the outer end of the plug valve is a handle by which 
the valve may be turned to the right or left for revers- 


. 
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ROY’S REVERSING VALVE FOR ENGINES. 


ing the engine, or moved to a vertical position for cut- 
ting off steam. 


- 
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H. WILDE has exceeded his own estimated limit of 
400 Ib. per square inch for magnetic traction by means 
of annealed charcoal iron wire 0°57 in. in diameter. 
The electromagnet was excited by a current of 40 am- 
peres. With a piece of wire 1°2 in. long the unprece- 
dented tractive force of 422 lb. per square inch was 
obtained. That the magnetization limit was virtually 
‘arrived at was shown from the fact that, when the 
'eurrent transmitted round the electromagnet was re- 
duced from 40 to 26 amperes, the amount of the tractive 
\foree remained constant. The determinations were 
made with a single pole electromagnet, says the Elec- 
trician. 
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INSERTING CORKS IN BOTTLES. 


For driving corks into place in bottles, as may be 
necessary in small bottling establishments or where 
families preserve domestic products, the device shown 
in the accompanying illustration has been invented 
and patented by Charles von der Linden, of Rhinebeck, 
N.Y. Fig. 1 shows the device closed, applied to a bot- 
tle, and Fig. 2 shows it open. It has two tapering sec- 
tions, pivoted to swing to open and closed position, the 
sections being held closed by a clamping arm, and the 
lower end of each section has a semicircular flange, the 
flanges forming a dish-shaped cavity adapted to receive 
the mouth of the bottle. A circular head closes the 
upper ends of the sections, and in an upwardly extend- 
ing boss is held a sliding rod or plunger, to the upper 
end of which a hand knob is removably attached by a 
cotter pin. A washer of greater or less thickness is 
placed on the plunger below the hand knob, thus regu- 
Jating the amount of vertical movement of the plunger. 








We illustrate herewith two range finders, invented mand of the patient, etc., are a few of the points which In use, the cork is placed in the open lower end of the 
by George M. Searle and George N. Saegmuller, of seem to recommend an early hour ; on the other hand, usteg when the sections are closed to hold the cork 





Soh \\, 
SEARLE AND SAEGMULLER’S RANGE FINDER.—Fig. 1. 


Washington, D. C., for which United States letters pa- 
teut Nos. 588,003 and 588,004 were granted them August 
10, 1897. The purpose of these devices is to determine 
the distance of remote objects, such as an enemy's ves- 
sel at sea, in a rapid and con 





| it is not to be denied that it may be a source of greater 
|task upon the surgeon’s powers, especially if he be 
concerned and anxious, as conscientious men always 
|\must be in regard to capital operations, and if this 
janxiety interferes with the operator's sleep. Even 
with this disadvantage, however, the operator is capa- 
ble of doing really better work before he has become 
tired and annoyed by the various demands upon him 
during the early hours of the day. Consequently, 
those who have operated extensively in the early morn- 
ing hours never volunteer any afternoon operations. 


eee 
A REVERSING VALVE FOR ENGINES. 


A reversing valve chest is, according to the improve- 
ment represented in the accompanying illustration, in- 
|terposed between the ordinary cylinder and steam 

chest, and this valve chest contains a reversing valve 
,and connecting ports, the device being readily ap- 
‘plicable to any ordinary engine, although for new 
engines the reversing valve chest may be made integral 
with the cylinder or the steam chest. The improve- 
ment has been patented by David W. Roy, of Tucson, 
Arizona Territory, Fig. 1 representing it in side eleva- 
tion and Pig. 2 in transverse section. The port at one 
end of the cylinder connects with two ports in the re- 
versing valve chest, containing a reversing valve in the 
form of a plug valve, and the port at the other end of 
the cylinder connects with two other ports in the chest, 
and leading to the bore in which the valve is mounted 
to turn, the several ports of the valve being arranged 











firmly, and the flanges are made to embrace the mouth 
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VON DER LINDEN’S CORKING DEVICE. 


of the bottle, after which the hand knob is struck to 
drive down the plunger rod and foree the cork into 
the neck of the bottle. To drive the cork completely 
down, flush with the mouth of the bottle, the washer 





venient manner, by means , opposite each other, but in pairs which lie in a different ; is removed from the plunger rod. 
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The Grand Central Station, 

This great headquarters and metropolitan station of 
the New York Central and Hudson River system is 
now being enlarged and changed as to its exterior in a 
most radical way, although the interior arrangement of 
the ground floor is not to be changed at present. The 
original building, not counting the more recently added 
train-receiving house, was 240 feet on Forty-second 
Street by 692 feet on Vanderbilt Avenue, built of brick, 
stone and iron, and costing nearly $2,250,000. On the 
streets named it was three stories high and was sur- 
mounted by several Louvre domes, and three more 
stories are now to be added, giving a uniform height 
of six stories, the towers also to be carried up propor- 
tionately, except the clock tower, which is to be ob- 
literated. The entire building will be faced with stueco 
work, giving it the appearance of Indiana limestone, 
and the improvement will cost in the neighborhood of 
$700,000. The added room thus provided has long 
been needed for the use of the executive officers and 
the 500 to 600 clerks employed. It may be added that 
at the same time that this very considerable work is 
being carried on, employing a large force of men, the 
neighboring streets are also being occupied by the 
workmen and materials necessary in constructing the 
new underground trolley, by which many of our lead- 
ing street railways are to be operated by electricity. 

$0 
THE UMBRELLA BOAT. 

The queer sailing vessel shown in our engraving is 
called the “‘ umbrella boat,” and is also known as the 
boat with the cyclone sail. This boat has been very 
conspicuous at Cowes and in the Solent. Our engrav- 
ing was made from a photograph by West & Sons, 
Southsea, Eng. The chief feature of the cyclone sail is, 
it is said, that “‘ the wind pressure does not tend to in- 
cline the boat. When the wind is making a large 
angle with the sail the center of pressure is almost at 
the center of the surface, but when the wind strikes 
the sail at an acute angle, as in all sails or kites, the cen- 
ter of pressure moves toward the weather edge; but, by 
suitably adjusting the sail, the desirable result of oblit- 
erating all heeling movement has been achieved. 

“In practice this has been obtained by putting more 
sail to leeward than to windward of the mast and also 
by placing the sail not quite at right angles to the 
mast, but more raised on the lee side. The sail is made 
oval, with the major axis horizontal, so as to be able to 
carry more sail with a definite height of mast. 

“The training in a horizontal direction is accomplished 
by means of a turntable, and the elevating and lower- 
ing bytwo tackles. There is a balance weight which 
helps in elevating the mast and which is just sufficient 
to balance the dead weight of sail in a calm not inelin- 
ing the boat. The sail can be set and furled in a 
minute ; it does not 
close like an umbrel- 
la, but each side 
shuts up like a fan. 
The object of the sail 
is to be able to sail 
without inclining the 
boat, so that the lim- 
it of driving force is 
not governed by the 
stability of the boat 
in any way, and also 
that the boat sailing 
on an even keel has 
less resistance than 
when sailing with a 
list.” 

In addition to the 
inventor’s claim for 
his boat, the follow- 
ing particulars may 
be of interest : The 
sail in the illustra- 
tion measures 30 feet 
horizontally and 16 
feet up and down, 
while the total 
length of the boat is 
only 17 feet on the 
water line. With an 
ordinary rig 200 
square feet of canvas 
was found too much 
for this boat, but with the umbrella sail she carries 360 
feet of canvas and sails much faster. A light boat 
especially adapted for the sail is now being built by 
Messrs. Thornyeroft, of ‘swick, England, the well- 








known manufacti f torpedo boats. 
—_———— eS 
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AN IMPROVED FORM OF BUNSEN BURNER. 

A great drawback with the ordinary form of Bunsen 
burner is the liability of the central jet to become 
choked up by anything falling down the tube, says 
Hugh Marshall, D.Sc., F.R.S.E., in the Journal of the 
Society of Chemical Industry. A single drop of water 
is often sufficient to extinguish the flame, and a fused 
borax bead is still more objectionable, owing to the 
difficulty of properly clearing the jet. This is trouble- 
some enough in ordinary laboratory work, but is much 
worse with a large practical class. Various methods of 
getting over the difficulty have been tried more or less 
successfully. I think, however, I have now succeeded 
in evolving a form of burner which is a considerable 
improvement on preceding ones. 

The improvement consists in replacing the central 
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jet by a suitably inclined lateral opening in the wall of 
the burner itself. The burner is left open right through, 
and the side air holes are done away with. An air 
regulator can be fitted on the base in the form ofa 
pivoted diaphragin. A simple form of the burner is 
illustrated in the diagram. This represents a section 
through the gas supply tube and inlet (to the right of 
drawing) and one limb of the tripod base (to the left). 
The upper tube screws into the lower portion. This 
consists of a very shallow tripod with circular opening 
for the tube. At one side of the opening is a block into 
which the gas supply tube is fixed and through which 
the gas inlet is drilled. The inclination of the inlet and 
its diameter depend somewhat on the richness of the 
gas used. 

The advantages of the burner are that the gas inlet 
does not become choked ; anything dropping down the 
tube passes right through to the bench. Further, if 
the gas inlet is properly ‘arranged, the flame can be 
turned down very low without its striking back or the 
air supply requiring regulation. Again, the air regu- 


lator fitted on the bottom cannot jam in the way the 
usual circular regulator does; in fact, it can be com- 





THE UMBRELLA BOAT. 


pletely removed by the aid of a screwdriver in a few 
seconds ; it is unnecessary except when a luminous 
flame is desired. 

The burner is now in use in Edinburgh and Aber- 
deen Universities, and works well. 

ee 

ALTHOUGH there is always a fascination attaching to 
the invention of a device affecting what might be 
called the conspicuous and larger needs of mankind. 
it is probably the improvements on the common 
articles of daily use that have proved the most profit- 
able to the inventor. As an instance, our attention 
has lately been drawn to a case of this character, where 
a device known as the Johnson anti-rattler for thill 
coupiings realized a sale of 1,700 gross in the past six 
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months in the United States alone, and there was an 
excellent foreign trade, which indicates that Americans 
are not alone in appreciating improvements of the 
smaller kind. 


- 
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Pennock’s Electric Power Transmission Pian, 

George B. Pennock, a New York electrical engineer, 
says he has invented a system of electrical distribution 
which will revolutionize the present methods of rai! 
way transportation. His claim is that he can so dis- 
tribute electrical energy by means of a new kind of 
third-rail system that a hundred trains can be moved 
at a cost no greater than is now necessary to move one 
train, and that he has practically demonstrated the 
value of his discovery in electric lighting by supplying 
sixty standard candle power incandescent lamps with 
one horse power. The inventor was formerly a train 
dispatcher on the Pennsylvania Railroad, but for many 
years has given his entire time to electrical subjects. 
In an interview published in the New York Sun he aays : 

“In moving cars by electricity we generate at a 
central point a certain amount of horse power in the 
shape of electricity. That must be sent out over the 
route on which the cars run, and there must be as 
many times the power required to meve one car as 
there are cars. To achieve the results which I claim 
will come from my system—that is, not to need a power 
increased in proportion to the number of cars used—I 
would build a central station midway between the ter- 
minals of the line, and in this I would put a 1,000 horse 
power engine and a 500 horse power dynamo, That is 
all that would be necessary to move any nuniber of 
trains. Then I would put up my voltage distributer, 
which brings about the required result. This is a 
circular track cut up into 100 segments each 10 inches 
long. Mounted on it is an electric motor car of one 
half horse power designed to run at a very high speed, 
to complete the circuit of the track 400 times in a 
minute. It is locked in by two tracks above, one of 
which carries the current to ran the motor, and the 
other the current from the 500 horse power dynamo 
to the distributer. 

‘Between the rails of the railroad tracks, along 
their whole length, is placed a series of conducting 
segments, a brass rail one inch in diameter, each seg 
ment 500 feet long, the segments separated from each 
other by a space of three inches. Running side by side 
with these segments will be a similar but continuous 
conductor to complete the cirenit. Each of the seg- 
ments in the distributer is connected with wires toa 
500 foot segment between the tracks. When all is 
ready the motor car on the distributer is set in motion, 
and, as it flies around the circle at the rate of 400 times 
a minute, it successively closes the circuit between the 








small segments in the distributer and the large seg- 
ments between the 





tracks, and conveys 
to each segment suf- 
ficient electricity to 
start a train. This 
eurrent is taken up 
from the large seg- 
into another 
but smaller voltage 
distributer on th. 
train, in charge of 
the motorman, This 
consists of ten seg 
ments, each attached 
to a motor on the 


ment 


train. The force of 
the current is 100 
volts. The motor- 


man has charge of 
this, and by turning 
his switch can 
one motor with 100 
volts or ten with a 
thousand. The cur- 
rent will be taken 
from the segments on 
the track to the volt- 
| age distributer 
the trains by means 
of a connection un- 
derneath the car 
similar to a trolley 
pole. One of these 
trolley wheels or shoes will rest continuously on the 
continuous rail, so that by generating 500 horse power 
at the dynamos, distributing it to the segments and 
putting just enough in each one to start the cars, | 
can do all the work of the road with 500 horse power. 
In other words, the same power is intermittently trans- 
mitted from one train to another several hundred times 
aminute. When the cars are started they move on 
to the next segment, where a new contact is made, 
thus giving fresh impetus. Finally, I have invented 
an automatic negative pole stepback to use in connec- 
tion with the motors on the cars that will multiply the 
eurrent ten times. [The Editor of the Scrmwrrric 
AMERICAN assumes no responsibility whatever for 
this newspaper story.] 
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Recent Archmological News. 

Paul Dubois’ equestrian statue of Joan of Are has 
been set up provisionally in the quadrangle of the 
Louvre, to see what the effect will be. 

Prof. Jakob Burkhardt, the historian and art critic, 
best known by his famous art guide to Italy, “ Der 
Cicerone,” died recently at Basel, his native town, at 
the age of 79 years 

In the Architeetural Record for quarter ending Sep- 
tember 30, there is an interesting article by Prof. W. H. 
Goodyear entitled, *‘A Discovery of the Entasis in 
Medieval Italian Architecture.” It is accompanied by 
eighteen illustrations and plans, and, like the rest of 
the series, is of great interest. 

Though the acoustic properties of the Roman theater 
at Orange have been highly praised, the recent per- 
formance by the Comédie Frangaise, before President 
Faure, of ** The Erinnyes” couid hardly be heard, as the 
wind howled through the building. Two great per- 
sons, M. Francisque Sareey and the Duchesse d’Uzas, 
complained that they had been treated rudely by the 
officials 
of 


18, 


Warwickshire, Shakespeare's 
and mace in 1598, is now on ex- 
hibition in London has been sent to be re- 
It is one of five made by Flemish weavers 
England, and is the largest and most 
minute topographical record of the time. It once be- 
longed to Horace Walpole, but is now the property 
of the York Museum 

Dr. W. Flinders Petrie, the Egyptologist, has sent, 
according to the daily papers, to Dr. Breasod, of the 
a valuable collection of relies 
exeavated along the Nile. Among these are statues of 
Nen Khefea, a wealthy nobleman, and his wife, which 
are said to be nearly They are of lime 
stone and are remarkably well preserved. They will go 
to the Haskell Oriental Museum of the university. 


A tapestry map 
county, 24 feet by 
where it 
paiced 
imported into 


University of Chicago, 


».000 years old. 


Prof. Nehring, in describing the domestic animals of 
the ancient Peruvians, states that the subject is scien- 
tifieally important, because all the other peoples of 
ancient America were very poor in this kind of prop- 
erty as compared with the Peruvians and some of the 
Central American peoples. Nehring examined eighteen 
dog mummies from old Peruvian graves and ascertained 
that they belonged to three different races—a shep- 
herd’s dog, a dacshund and a bulldog. This discovery 
is interesting, as it shows the inflnence of domestication 
on the formation of races 

Publie opinion in Holland is much moved by the sale 
of three important pictures from the famous Six Collec- 
tion, the last survivors of those which were formed 
during the lifetime of the great painters of the seven- 
teenth century. Every art-loving visitor to Amsterdam 
knows the house where hang Rembrandt's magnificent 


“ Burgomaster Six,” and perhaps a hundred other pic- 
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Excavations at Treves. 

The excavations that have been going on for months 
past on a plot of ground belonging to Herr Sehabb, a 
manufacturer at Treves, have resulted in the discovery 
of a Roman private house, which will excite the inter- 
est of antiquaries almost as much as the famous public 
buildings at Augusta Trevirorum. The front of the 
house lies parallel with the principal street of the old 
Roman city. A number of blocks which served as 
pedestals for the wooden or stone pillars of a portico 
still remain. The entrance is distinctly recognizable 
between two buttresses and an immense heap of stones. 
A long entrance hall running right through the house, 
from front to back, is intersected by another corridor, 
so that the gigantic building is divided into four parts. 
Side corridors lead into the rooms. Of these the mar- 
ble tesselated bath rooms for hot and cold water and 
warm air lie side by side, and deserve special mention. 
The two latter were supplied with warm air through 
subterranean passages. The escape of the smoke was 
effected by means of hollow tiles laid on one another. 
The southwestern rooms have cellars under them. In 
a light court in the same part of the house there isa 
well-preserved window, the first ever found in a Roman 
building. The most interesting thing, however, is the 
magnificent and richly colored mosaic floor, a rarity of 
the first order. Experts assign the building to the 
first half of the fourth century, when Augusta Trevi- 
rorum attained the zenith of its splendor under Con- 
stantine and his sons.—Publie Opinion. 
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COMBINATION CORNER PIECE. 

The accompanying engraving was loaned by the 
American Carpet and Upholstery Trade, and represents 
a very neat corner piece. For small drawing rooms, 








tures of the highest class. Inuumerable attempts have 
been made at various times to induce the family to sell, 
At last they have yielded 
so far as to cede, fortunately not the Rembrandts, but 
three others—Cuyp's “ View on the Maas,” the Ter- 
burg, and the Gerard Douw. These have lately been 
sold, after long negotiations, for a prodigious price. It 
is believed that they have gone to England. 


but till now without success. 


In the will of the late Lady Wallace, her pictures, 

porcelain, bronzes, artistic furniture, armor, miniatures, 

snuff boxes and works of art, on the ground and first 

floors and in the galleries of Hertford House, as well as 

the Lonis XIV balustrade, are bequeathed to the Brit- 

ish nation The does not include personal 

and modern jewelry, trinkets and effects, nor ordinary 

modern farniture and chattels, says The Builder. The 

government are to give asite in a central 

part of London, and build a special museum for the 

it is also stipulated that Mr. John Murray 

Seott is to be one of the trustees of the collection. The 

other trustees appuinted by the Treasury are the Earl 

of Rosebery, Sir Edward B. Malet, Sir John Stirling- 

Max well, Sir Arthor E. A. E)lis, 

Mr. A. B. Freeman Mitford and Mr. Alfred C. De 
Rothschild. Mr. Clande Phillips has been appointed 
keeper of the collection. The committee appointed to 
consider how the collection should be housed having 
recommended the purchase of the interests in Hert- 

ford House and its adaptation to a museum, a sum 

of £30,000 will be obtained for that purpose. No ar- 

rangement could be more satisfactory. The character 
of the Wallace collection would suffer if placed in a 
new building of a severe character like the National 

Portrait Gallery. The pictures were specially selected 
to adorn a private mansion, and it would be difficult | 
to erect one better adapted for their display than the 
house in Manchester Square. Mr. Waterhouse acknowl- 
edged that at first Was not in favor of keeping 
the collection there. but. considering the dee- 
oration of the rooms and their matchless chimney- 
pieces, he came to the conclusion that, if the bequest 
were taken away from its present surroundings, it could 
never be shown to such advantage. The value of the 
collection is set down officially, according to the New 
York Tribune, at the enormous sum of $22,000,000. 
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COMBINATION CORNER PIECE FOR LADY’S 
APARTMENT. 


such as are found in many apartment houses, it is a 
piece of furniture that might be found very desirable, 
as it is dainty in design, and occupies but very little 
space. 


—--? 


Andree’s Balloon Expedition. 
A telegram from Stockholm, July 27, to the London 
Times, says that in a letter to the Aftonblad, Dr. Nils 
Ekholin, who accompanied Herr Andrée to Spitzbergen 
last year with the intention of taking part in his aerial 
voyage, offers some remarks on the prospects of the 
expedition based on the full details now received of 
Herr Andrée’s ascent. Herr Ekholm declined to go this 
year because he considered that the impermeability of 
the balloon was unsatisfactory. In his letter he points 
out that from the day the balloon was fully inflated it 
lost 51 eubie meters of gas every 24 hours, representing 
a diminution in carrying capacity of 56 kilogrammes 
perday. This, he says, shows that the imperviousness 
of the balloon had not been essentially increased since 
last year. Besides this daily escape, various circum- 
stances led to a certain loss of gas in the ascent itself, 
necessitating a corresponding sacrifice of ballast. After 
making allowance for these losses of gas, and taking 
into consideration the fact that in the ascent part of 
the dragropes were lost and that the balloon at once 
rose to a height of 15,000 feet to 25,000 feet—which was 
more than had been reckoned upon—Dr. Ekholm comes 
to the following conclusions: The longest time for 
which the balloon would remain in the air would be 
from 22 to 24 days, and less if mountains exceeding the 
height attained at the start had to be crossed. As the 
duration of the projected voyage may be estimated in 
ordinary conditions as regards wind at 24 days, remark- 
able good fortune would be necessary for success. Dr. 
Ekholm declares himself skeptical with regard to the 
supposed loss of the balloon in the White Sea, but he 
proposes, nevertheless, that a search expedition should 
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be sent to the White Sea from Vardoe. 
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Selence Notes, 

The Brooklyn Institute of Arts and Sciences an- 
nounces that Dr. Nansen will lecture before that body 
during the coming season. 

A sanitary Bible for the use of courtrooms has just 
been put on the market, says the Medical Record. It 
is bound with white celluloid instead of leather, and 
it can therefore be washed and disinfected from time 
to time. 

The statue of Charles Darwin erected in his native 
town of Shrewsbury has been placed in front of the 
school which he attended for nine years. It was re- 
cently unveiled and was the gift of the Shropshire Hor- 
ticultural Society and cost 1,000 guineas. 

Andorra, the little republic on the border of France 
and Spain, is going to give up its picturesque isolation. 
It now has a telegraph line connecting it with the 
French system, and a carriage road is being constructed 
to take the place of the mule track over the Pyrenees, 
which for ages has been the only means of access to 
the town. 

It is reported, says Science, that the Secretary of 
Agriculture will ask Congress, at its next session, to 
authorize the establishment of an agricultural experi- 
ment station in Alaska. Suitable scientific experiments 
would be of great value in showing what agricultural 
products and domestic animals could be introduced to 
advantage. 

Holborn and Wien have invented a thermo-element 
composed of iron and “constantan” wire, says the 
Pharmaceutical Era. This latter is an alloy composed 
of copper containing 40 per cent of nickel and possesses 
the peculiarity that its electrical resistance is not in- 
fluenced by temperature ; also, next to the bismuth- 
antimony element, it is the most sensitive. 

The London correspondent of the New York Even- 
ing Post cables that Mr. George Murray, keeper of 
botany in the British Museum, has proceeded to 
Panama at the instance of the government grant com- 
mittee of the Royal Society for researches on little 
known pelagic alge. During the voyage these organ- 
isms will be obtained by pumping sea water through 
fine silk tow nets. 

A committee of the Paris Academy of Sciences, ap- 
pointed to report on the precautions to be observed in 
the installation of electric conductors in the neighbor- 
hood of powder magazines, concludes that no distine- 
tion can be drawn between telephone or telegraph 
wires and electric lighting mains ; that a distance of 10 
meters appears sufficient to avoid all risk in the case of 
underground wires ; but for overhead lines a greater 
distance is advisable—20 meters at least. 

Lieut. Keising has lately been lecturing before his 
comrades in Berlin upon the subject of the value of 
photography in field operations, says the Army and 
Navy Journal. He recalls how the Germans em- 
ployed it in the war before Strasburg and Paris. He is 
of the opinion that every officer's patrol should have a 
small hand camera, which should hang at the belt or 
the saddle, the plates being developed when the patrol 
rejoins the troops. He advocates also the use of cap- 
tive balloons for photography. 

A Roentgen society has been formed, with Prof. 8. 
P. Thompson as the president, says The Engineer. 
The intention of the founders is that the society shall 
oceupy a position between those devoted purely to 
medicine, to physics, or to photography. Some of the 
members will study the sources of the Roentgen rays, 
others the applications; some the induction coils, 
others the tubes and the various forms and adapta- 
tions of the apparatus used in the production of the 
rays. Roentgen photography has been found service- 
able in so many branches of scientifie investigation 
that the society appeals to a large constituency for 
support. It should be the means of increasing the 
efficiency and applications of the rays, and should also 
be of assistance to surgeons and others who have 
entered the new field of work without previous train- 
ing in physics. 

The number of matriculated students attending Ger- 
man universities during the summer semester of 1897 is 
indicated by the first figures, the whole number of 
hearers by the second figures, and the number of women 
among the hearers by the third figures in the follow- 
ing list: Berlin, 4705, 344, 114; Bonn, 1889, 1038, 13; 
Breslau, 1541, 83, 22; Erlangen, 1140, 13; Freiburg, 
1449, 95; Giessen, 663, 29; Gottingen, 1123, 72, 4; 
Greifswald, 834, 19; Halle, 1534, 101, 6; Heidelberg, 
1230, 92; Jena, 704, 50; Kiel, 727, 37; Kénigsberg, 695, 
31, 11; Leipsie, 3064, 157; Marburg, 1042, 48,7; Munich, 
3871, 160, 2; Academy of Minster, 487, 10; Rostock, 499, 
10; Strassburg, 1016, 31; Tubingen, 1289, 12; Warz- 
burg, 1430, 18. The whole number of matriculated 
students was 30,982, and hearers 1519, of whom 207 were 
women ; students of theology 4326, of law 8368, medi- 
cine 8232, and philosophy 10,006. There was a marked 
decrease of students of theology and medicine, and an 
increase of students in the philosophical department, 
especially in philology and natural science. There 
seem to have been no women hearing lectures at Leipsie, 








although there were several in attendance last winter. 











SEPTEMBER 4, 1897.] 


Alaskan Beindeer—the Camel ef the North. | nourishment, and the owners have only to supply|hurt, and he brought an action to recover damages 


The 
BY GEORGE ETHELBERT WALSH. 

Since the discovery of large quantities of gold in 
Alaska and the Klondike excited publie attention in 
this country and Canada, some mention has been made 
of the reindeer farm established at Port Clarence, on 
the lower Yukon, and the suggestion comes from Wash- 
ington that these ‘camels of the North” could be utilized 
in carrying freight and the United States mails to the 
new mining regions. Dr. Sheldon Jackson, whose 
long residence in Alaska gave him an opportunity to 
study the needs and condition of the country, first 
recommended the introduction of the reindeer in the 
newly acquired territory of the United States, and it 
was through his representations and urgent appeals 
that Congress finally, in 1893, appropriated $15,000 for 
the new experiment. It was estimated then that it 
would cost $500 to import an old reindeer into Alaska 
from Siberia ; but even this apparently large price did 
not seem too great for the good which the promoters 
of the scheme expected in return. When Alaska was 
first purchased from Russia there were many people 
who claimed that the price was exorbitant, and that 
the country was a useless piece of waste territory ; but 
in 1893 scientists and practical men of business had be- 
gun to think and know differently. The climate was 
against the development of the territory ; but the re- 
sources had been found to be tremendous. 

The reindeer experiment farm consequently received 
little opposition from either politicians or private in- 
dividuals. In fact, it was indorsed by nearly every man 
of science who had given the question any considera- 
tion. The interminable snow fields and stretches of 
ice could not be traversed by any other animals in the 
depth of winter, and the reindeer seemed as essential to 
the development of the country as they have been for 
ages past to Lapland. The first importation of the 
animals was small, in order to see if they would thrive 
in their new quarters. At first everything seemed to 
go against the experiment; but matters took a turn 
for the better in the second year. A number of Lap- 
landers were brought over to reside in the new coun- 
try, to act as keepers and breeders of the animals. 

Since then life on the reindeer farm at Port Clarence 
has been both interesting and profitable. In 1894,when 
the original herd was reported to be in a thriving con- 
dition in their adopted country, the government im- 
ported nearly fifty more. The original herd had by 
this time increased to over one hundred, so that the 
farm contained about one hundred and fifty reindeer 
when the revenue cutter Bear left Port Clarence in the 
summer of 1894. 

Hardly any information has been published since 
then concerning the reindeer. So far as the read- 
ing public was concerned, one might never know 
that reindeer were being raised anywhere within the 
territory of the United States. Moreover, the Alas- 
kan authorities and people kuew little about the ex- 
periment, and no accounts were given in tae annual 
reports to Congress about their usefulness. But the 
animals were thriving in their new quarters, and new 
importations were being made by the government as 
the case seemed to demand. 

It is therefore with considerable gratification that 
the news comes from Port Clarence announcing the 
excellent condition of the reindeer herd. Altogether 
about five hundred of the animals have been imported 
from Siberia by the government, and these have in- 
creased in the natural manner to over one thousand. 
The animals take naturally to the country, and find 
ample food in the reindeer moss which thrives 
throughout the great Alaskan snow fields. This moss 
is so abundant that it is estimated that millions of 
reindeer could exist on it, while almost any other 
animal would starve or freeze to death. The reindeer 
on the farm have not only been bred for future use- 
fulness, but they have been trained to carry loads, 
and every fall grown animal has been broken to har- 
ness by their Lapland keepers. 

In a short time the full herd will probably be need- 
ed to accommodate the gold seekers who are now 
flocking to the Klondike. It is announced semi- 
officially that the government will establish next suim- 
mera reindeer express service from Bering Strait to 
Ka‘tiak Island, where the steamers which sail for Sitka 
touch. A new station or farm for the reindeer will 
also probably be established somewhere on the up- 
per Yukon, within easy reaching distance of the new 
gold fields. It is believed that these animals will 
prove nore serviceable than either dogs or a railroad 
in carrying small loads and the mails from the 
placer mines of the Klondike to civilization. Mongrel 
dog: in Alaska cost from $100 to $200 apiece; but a 
trained reindeer is worth a whole pack of such ani- 
mals for carrying loads, 

The reindeer require little or no care if properly 
handled. In Siberia and Norwegian Lapland the work 
of rearing them is a profitable industry. There is a 
disease similar to the rinderpest in eattle which oc- 
casionally attacks and carries off whole herds: but, 
when free from this pest, the herd is almost sure to 
double itself in numbers year by year. So long as the 
reindeer moss flourishes, the deer will have ample 


| perform feats that defy all other animals. 
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them with shelter. 

In return for this simple care the animals transport 
the burdens of the keepers across the country at a 
most remarkable speed and in the face of every dis- 
couragement. In the palace at Drotinghold, Sweden, 
there is preserved the portrait of a reindeer who is 
said to have accomplished six hundred miles in forty- 
eight hours, drawing a bearer of dispatches. This re- 
markable feat may not be susceptible of proof, but it 
furnishes us with an approximate idea of the speed 
and endurance of the animals. 

Besides serving as good borses, the reindeer are ex- 
tremely valuable to inhabitants of Arctic climates in 
other ways. The does yield nearly a pint of milk a 
day, which is so rich that it is almost wholly cream, 
and it will stand a good deal of water before it becomes 
inferior to our best cow's milk. This milk is of great 
nourishing and refreshing value in the winter season, 
and is eagerly sought after by those foreed to live in 
such cold regions. A herd of several hundred rein- 
deer can furnish milk for a good size town or mining 
camp. The Lapps, of Norwegian Lapland, make a 
cheese or skier out of the milk, which is also a very de- 
sirable article of diet in winter. 

When dead, the reindeer’s services to man do not 
cease. The blood is drunk warm, and every part of 
the body utilized in some way. The flesh is dried or 
smoked, in which condition it can be kept indefinitely 
in such aclimate. The surplus blood is preserved by 
freezing, and is then used for puddings, and “the 
stomach and contents are frozen for special delicacies. 
The Lapps make bow strings and a rough thread out 
of the sinews and intestines, and glue from the hoofs, 
and various articles of use and ornament out of the 
antlers. But more important than any of these are 
the blankets and clothing which the skins of the rein- 
deer yield. There is no skin of any wild animal that 
surpasses that of the reindeer for keeping out the 
severities of an Arctic winter. A single skin wrapped 
around the body of a man enables him to withstand 
the rigors of a climate as intense as any that prevails 
in the Klondike. On the coldest Arctic night the Lapp 
and Samoijede find comfort and pleasure under the 
protecting covers of their reindeer clothing and 
blankets. The same skins are utilized for mufflers and 
gloves. In Russia the skins of new-born fawns are in 
special demand for glove making. 

The ease with which the reindeer traverse marshy 
tundras, swim ice-cold streams of water, and pass 
across fields of soft snow, has made them special ob- 
jects of wonder to all travelers in the cold northern 
countries of Europe. The singular foot conformation 
of the animal is probably the most interesting part of 
the reindeer, for it is owing to this that it is enabled to 
Besides 
crossing crusted snows, icy lakes, and marshy tundras 
with the greatest facility, the reindeer can scale icy 
precipices that would baffle almost any other creature, 
and all of this is done with perfect safety both to the 
animal and the load that it drags behind. 

The foot of the reindeer is cloven in the middle, and 
each half is turned up in front. These two sections of 
the foot are greatly elongated, and capable of great 
lateral expansion. When the foot is placed on the 
ground the two sections expand three or four inches, 
and when it is raised again a muscular contraction 
brings the two digits together witha lond clattering 
noise. It is this peculiar sound which one hears halfa 
mile away when the reindeer are approaching. Sec- 
ondary hoofs that are not developed in other deer are 
greatly prolonged in the reindeer, and having a slight 
backward inclination, they add valuable support to 
the animal. Thus, with such a peculiar foot conforma- 
tion, the reindeer secures a good foothold on any solid 
substance, and performs wonders of strength and agil- 
ity within the Arctic circle where all other animals are 
placed at a disadvantage. 

i ee ee 

What Constitates Negligence. 

Is it negligence to step off the pavement in a street 
without looking to the right to see if the way is 
clear on the near side? The London Law Journal 
makes the above query and then adds: Formerly a 
pedestrian might with tolerable safety have trusted 
to his ears to find out if there was any vehicle close 
to him, but now that the bicyclist is ubiquitous, 
common prudence suggests that for his own security 
a foot passenger should look in both directions before 
he crosses the road, The safety of the bicyclist does 
not count with the majority of non-riders. He is not 
altogether unreasonably regarded as a nuisance where 
there is much traffic; yet he is entitled to pursue his 
way along a thoroughfare, and in regard to him the 
foot passenger has duties as well as rights. In a case 
which was before the court of appeal recently the 
facts were that a butcher's boy with a knife in his 
hand stepped suddenly off the narrow pavement of a 
street without even aglance to the right, and came 
at once into collision with a bicyclist. who, as the jury 
found, was riding along carefully and at a reasonable 
speed. The result was that one of the unfortunate 








rider's hands was struek by the knife and seriously 
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for his injuries. The jury found that the occurrence 
was a “pare accident,” and the court were unanimous 
in saying that they would have come to the same 
conclusion. It seems to us, however, that the jury 
would have been justified in Sinding that the buteher’s 
boy, who admitted that if he had looked he would 
have seen the bicyclist, and waited for him to pass, 
was guilty of negligence. On the other band, it may 
be that a street is so narrow or so crowded that a 
bicyclist is not justified in riding through it, or that 
he ought, at any rate, to ring his bell continuously, 
irritating though the tinkling may be to himself or to 
the people within earshot. These points, however, are 
wisely left for the determination of a jury. 
The Sleep of Piants, 
Like animals, all plants require intervals of repose, 
during which the vital functions are slowed down and 
the organie structures undergo repair. Some plants 
repose during the rainy season, others during periods 
of drought, but while some plants sleep during the 
eold or the comparatively cold season of the year, 
others again take their rest when the average tempera- 
ture is high. It oceurred to a Norwegian observer to 
investigate the sleep of plants, more particularly with 
the object of shortening the period of repose, and this 
he claims to have attained by subjecting the bulbs or 
buds to the action of chloroform vapor. He asserts, 
indeed, that plants thus treated subsequently develop 
more rapidly than those whose repose has not been in- 
tensified by the narcotic action of this drug, and the 
observation is not without considerable interest 
If his observations are trustworthy, it follows that 
sleep in plants is not strictly comparable to that of ani 
mal life, for we do not suppose that the period allotte« 
to sleep by animals could advantageously be shorte:e:! 
Sleep, on thc 





other hand, isa relative rather than an absolute con 
dition. Its value as a restorative depends ina very 
marked degree on its intensity, and certain individuals 
derive more benefit and recuperate their jaded ener 
gies more effectually in five or six hours than others do 
after twice as long. This reeuperative energy is as- 
serted to be an indication of a high standard of vitality, 
and common observation certainly lends cclor to the 
view that diminished recuperative power is indicative 
of physiological deterioration.—London Medical Press. 
—______— +0+@----— 

Pasteurizing Milk at 

Milk has been pasteurized suecessfully, according to 
the American Agriculturist, by taking any ordinary 
bottles, filling with milk to the neck or a little below, 
placing a stopper of cotton batting in the neck, then 
setting on a thin strip of wood, or inverted pie plate, 
which has been perforated, in a thin basin or pail of 
water. The whole is then heated until the milk shows 
a temperature of nearly 150°. The bottle then 
stoppered and the pail and contents are removed to the 
back of the stove, where the temperature will remain 
fairly constant for twenty minutes, especially if covered 
with some non-conducting material, as a cloth or dry 
towel or the pail cover. At the end of the twenty 
minutes the bottles are removed and set in warm 
water, which is gradually cooled and then iced. Thx 
bottle may finally be put in the refrigerator after being 
partially chilled in water. 

Pasteuriziug may also be accomplished with equally 
good, if not better, results in tin vessels, either a double 
boiler oatmeal cooker or two dishes of suitable capa- 
city, one with a diameter two inches shorter than the 
other. The water is poured into the outer dish at 
boiling point, the milk dish and contents being set in 
at once and the milk constantly stirred until its tem 
perature is 150°. It is then removed for a 
while the water in the outer dish is tempered to the 
same or a degree or two higher. The milk is then set 
back into the boiler, put to one side and closely 
covered and wrapped, in order to retain the heat for 
fifteen or swenty minutes. The advantage of tin 
vessels is that they may be plunged from hot water 
to ice water without danger of breakage, and with 
possible advantage to the milk. 

If the objectof pasteurizing be to dectroy the bacillus 
of tuberculosis, & minimum temperature of 149° should 
be maintained for fifteen minutes, or 140° for half an 
hour. 

If milk can be got from a herd known to be free from 
tuberculosis, or the person has no fear of this trouble, 
a pasteurizing temperature of from 133° to 149° main 
tained for fifteen or twenty minutes is sufficient to give 
good keeping qualities and to effectually get rid of 95 
per cent of all bacteria, including the forms which 
produce stomach disturbances, vomiting, and cholera 
infantum in children. 

In all pasteurizing work the sudden chilling of 50° or 
thereabout is imperative. The milk should be kept 
covered and at as low a temperature as can be obtained. 
Treated in this manner, pasteurized wilk will be found 
to have adelightfully sweet, pure taste long after eom- 
mon milk has lost its freshness. On the average it keeps 
from six to thirty-six hours looger than unpasteurized 
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THE HEILMANE ELECTRIC LOCOMOTIVE. 

It is now some three years since Mr, J. J. Heilmann, 
of Paris, designed and placed in operation his first 
standard gage electric locomotive, which was known 
as La Fusee Electrique and was tested upon the 
lines of the Compagnie des Chemins de Fer de l'Ouest, 
of France. The Fusee was of 600 horse power and 120 
tons weight and it was designed for hauling the ordi- 
nary class of passenger trains. The novelty of this lo- 
comotive consisted in the fact that it did not take its 
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tailed in the use of the central station system. 

The machine is built upon a pair of deep plate gird- 
ers and carried by a couple of eight-wheel trucks, one 
under each end. The total length of the engine over 
all is 61 feet and the rigid wheel base measures 37 feet 3 
inches. The front of the engine is not, as one would 
suppose from looking at the engraving, the end occu- 
pied by the boiler, the latter being placed over the rear 
trucks, the forward half of the platform earrying the 





out undertaking the great expense which will be en- 


current from a feeder connecting with a distant power | engines, generators, exciters, etc. Water is carried in 
station, but carried its power station with it—the two tanks, one on each side of the boiler, and the coal 
boiler, engine, generators, and motors being all com-| bunkers are situated just ahead of the tanks and on 
bined in one machine upon one set of wheels and com- | each side of the fire box. The engines, generators, etc., 
prising an absolutely self-contained electric locomotive. | are completely housed in by a large plate steel cab or 


In spite of a vast amount of adverse 
criticism based on theoretical a priori 








in the armatures of the motors and for instantaneously 
changing their direction. The speed may be varied by 
means of a rheostat placed in the exciting circuit of 
the generators. 

The controlling gear is arranged in duplicate, one set 
being placed at the forward end of the locomotive 
and the other near the boiler in the position usually 
occupied by the throttle and reversing lever in an or- 
dinary locomotive. This is done to enable the engine 
to run in either direction. It is claimed by the makers 
that these locomotives will take a train of nearly 400 
tons at a speed of 62 miles an hour. We are informed 
that the preliminary trials, of which we do not as yet 
possess the details, give reason to expect that when 

they are in active service these locomo- 
tives will be capable of performing the 





grounds the builders of the Fusee were 
so well satisfied with its performance 
that they have constructed two more 
locomotives of the same type, but hav- 
ing mach greater power and embody- 
ing the improvements suggested by 
the trials above referred to. By the 
courtesy of the builders we present a 
series of views of the first of these 
engines taken during its constraction 
at the shops. " 

The designs of the Heilmann loco- | 
motive have been subjected to con- 
siderable criticism, mainiy on the 
ground that it is at an evident disad- 
vantage compared with the ordinary 
steam locomotive, because it necessi- 
tates an extra conversion of power, 
with its inevitable attendant loss. 
But while the loss in conversion is 
admitted, it is claimed by Mr. Heilmann that there!casing which is given a sharp plow-like form at its 
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Fig. 5.CROSS SECTION THROUGH MOTOR-—HEILMANN LOCOMOTIVE. 


are valuable compensations to be realized. In the 
first place, the absence of reciprecating parts and 
counterbalance weights secures a perfectly balanced | 


\forward end with a view to reducing the air re- 
sistance. 
The boiler of the first experimental locomotive was of 


engine which is easy upon the track and bridges. | the Lentz type, with corrugated fire box and combus- 
There is a further economy, it is contended, in the use| tion chambers, but in the present type the designer has 
of a many-cylindered high speed engine, and although | returned to the ordinary locomotive style of boiler, the 
considered as an electric motor, there is a greater | fire boxes being, however, of copper and built on the 
weight of machinery to be carried than in a motor) Belpaire pattern. There are 351 tubes 1°77 inch in dia- 
driven from a central station, this is offset by theab-| meter and 125 feet long, and there are 35°95 square 
sence of any loss by transmission over a line of greater | feet of grate surface, the total heating surface of the 
or leas jength. | whole boiler being 1,996°5 square feet. The boiler pres- 

Regarding the first claim that this type of locomotive | sure is 200 pounds to the square inch. The generators 
is perfectly balanced there can be no dispute, and thede-|are driven bya Wiilans compound six-crank vertical 
signer is entitled to full credit for having solved one of | engine, the cranks being set at 0°, 120°, 240°, 240°, 120° 
the most difficult problems connected with high speed | and 0°, by which arrangement the difficulties of coun- 
locomotives. Inthe ordinary type the evil effects of terbalancing are completely overcome. In spite of its 
“excess balance” are met or mitigated by the use of| high speed, the engine runs in perfect equilibrium. 


large driving wheels. This, however, necessitates a 
slow piston speed and a corresponding reduction of 
the indicated horse power. In the Heilmann machine 
the main engine is completely balanced by the arrange- 
ment of the six cranks, and the tests which have 
taken. place show that there is a complete absence of 
the well known hammering and plunging effects no- 
ticeable in the ordinary locomotive. 

It will be argued that the ordinary electric motor is 
also balanced, and that the extra load of boiler, 
engines and generator are a distinct handicap to this 
engine. To this it must be answered that in a loco- 
motive of 1,350 horse power, which it is claimed the| 


new machines will develop, the load of boiler, engines, | current is led to eight motors, one for each axle of the 
ete., is almost necessary to give the requisite adhesion | trucks. The motors have four poles, with two field 


| As we have said, this is one respect in which Mr. Heil- 
| mann claims a distinct advantage over the ordinary 
‘form of locomotive, in which the well known counter- 
‘balance problem is causing no end of trouble and ex- 
pense. 

There are two continuous current generators directly 
connected to the main shaft, one at each end of the 
engine. The generators, which were built by Messrs. 
Brown, Boderi & Company, are continuous machines 
coupled in parallel, and each has a capacity of about 
1,000 amperes at 450 volts. They are excited by a 
small four-pole self-exciting dynamo which is driven by 
a simple Willans engine of about 28 horse power. The 
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full duty for which they are designed. 
———-—s+2 eo —_—_ 
The Scientific American in Russia. 

The followingis a letter of G. Wilfred 
Pearce to the editor of the New York 
Sun. It gives some interesting par- 
ticulars about the state of trade in 
Russia and incidentally bears witness 
to the appreciation of the ScrENTIFIC 
AMERICAN in that country : 

Sir: Several mechanical engineers 
and manufacturers of machinery which 
find markets in Europe, Asia and 
Africa, who have had opportunities 
for conversing with Major Moses P. 
Handy, commissioner to the Paris 
Exposition of 1900, are of the opinion 
that the 500,000 square feet of space 
which Major Handy has applied for 
will be quickly taken up by American 
manufacturers, who are keenly alive to the fact that 
the exposition will be open sesame to a large and pro- 
fitable trade in certain lines of manufactures in metals 
in which we can control the markets of the world. 

Russian merchants who do business in our city [New 
York] are saying that nearly every merchant, engi- 
neer and manufacturer in Russia will visit Paris dur- 
ing the exposition year, by which time business will 
be lively all along the line of the great Transsiberian 
Railway, which is destined to play a great part in the 
commerce of Europe and Asia. At the present time 
the European and Asiatic demand for American ma- 
chinery and agricultural ements is very great. In 
electrical and steam appa our makers are driving 
a lively trade with Russia. 

During this week I have seen a letter from a large 
firm having warehouses in St. Petersburg and Moscow, 
inquiring as to the reliability of the Richmond Loco- 
motive Works, whose advertisement the Russian says 
he saw in the Sun. The concern wants about $100,- 
000 worth of apparatus, which it could not get at the 
Samavar Locomotive Works, owing to the rush of 
orders at that new plant, equipped with American 
machinery. St. Petersburg is in the market for more 
than $1,000,000 worth of apparatus. The imperial en- 
gineer, who gave me the data for the proposed electric 
lighting plant at St. Petersburg, informs me that he 
reads the Sun and ScIENTIFIC AMERICAN, in order to 
“keep up with the march of Father Time.” 


wi 
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Electrical Cabs in London. 
In London a company has placed a dozen electrical 
cabs in the streets. They resemble coupes, and the ac- 
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Fig. 6.-PLAN OF THE HEILMANN LOCOMOTIVE SHOWING ARRANGEMENT OF BOILER ENGINES AND GENERATORS. 


when the locomotive is working up to fall power, as in 
starting or on a steep grade. It is evident that in pro- 
portion as the weight of the steam boiler, engines and 
generators become necessary for adhesion, the advan- 
tages of their installation in a separate power house 
disappear. 

The above facts show that the design is per se not so 
altogether indefensible as many of its critics have 
roundly declared ; and the aims of its designers appear 


yet more reasonable when they state that in building | clearance through the hollow shaft, and the springs 
the Heiimann locomotive an effort is being made to | have sufficient flexibility, even under the full power of 
make it possible to equip the trunk railroads electri- 
cally, without making any radical changes in the road| The motors are all connected in parallel and each 
itself. With this fact in view, it mast be admitted that | moter is fed by a special cireuit from the switchboard 
whether the arguments above given are sound or not, 
this machine wili enable the railroad companies to ex- | low speed and under heavy loads the motors may be 
periment with electric traction on a limited scale with- 





cores placed horizontally. The field winding is an in- 
sulated copper strip and the armature is a toothed drum 
wound in series and mounted on a hollow steel shaft 
which carries at one end a disk. This disk transfers | 
the motion to the axle by means of three powerful | 
links which are carried upon three corresponding pairs 
of springs secured between the arms of one wheel. The 
arrangement is shown in Figs. 3 and 5 in the accom- 
| panying illustrations. The axle passes with safficient 





_ the motor, to allow free movement of the hollow shaft. 


and has its own switch and automatic cut-out. For 


| Srouped in a series_of four by means of a controller. 


speedy, and almost noiseless. 


eumulators consist of forty cells, capable of propelling 
them over fifty miles, at a cost of fifty cents. The rear 
wheels do the driving and the front wheels do the 
steering. They have heavy rubber tires and uphol- 
stered spring cushions, are lighted by electricity, are 
They appear to be giving 
every satisfaction. The machines seem under perfect 
control, and thread their way wonderfully through 
the traffic. The tariff is the same as that of the cabs. 
They look likea cross between a brougham and a four- 
wheeler, with accumulators underneath. 


->-o-<- 


THE French used the bicyele in 1871, during the siege 
of Belfort, for carrying dispatches. The wheel adopted 
at that time was of course the “ordinary” or high 
wheel. This was the earliest introduction of the cycle 
in the army.—Stahl und Eisen. 
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HOUSE BUILDING BY RITUAL. end, or in an adjoining row, rooms are abandoned and | the walls, beams for the roof, clay for mortar, ete. As 


BY COSMOS MINDELEEP. 

The man who builds a home, be he white or red, 
appears to be the special target of all kinds of trouble 
and annoyance; but in the latter case, that is to the 
red man, there are certain requirements which make 
the task even more onerous, while on the other hand 
there are compensating advantages. The pueblo tribes 
of Arizona and New Mexico, alone of all the Indians, 
build permanent stone houses, quite equal to those of 
white settlers in that country, and they have developed 
a peculiar system of building of their own which is of 
interest to every house builder. 

The pueblo Indians now number about ten thousand 
souls, living in thirty villages, principally along the 
Rio Grande in New Mexico, and several distinct lan- 
guages are found among them, but their house struct- 
ures are essentially the same throughout. The largest 
of the villages, the pueblo of Zuni, which has a popuia- 
tion of sixteen hundred, has been often visited, and 
the seven villages of the Moki, in northern Arizona, 
are also becoming known through the periodical per- 
formance there of the celebrated snake dance. Both 
of these groups have been studied for some years by 
the assistants of the Bureau of Ethnology, and the 
results of their work are now being published. 

The houses of these people consist of groups of rec- 
tangular rooms, built of selected stone, or in recent 





going to decay. This odd condition misled the early 
explorers, who reported that the tribes were rapidly 
becoming extinct, whereas they are holding their own 
or increasing slightly in numbers. 

The clans, which are great artificial families, all the 
members of which claim descent from some mythical 
common ancestor, are themselves subject to change 
from the same social conditions. Some grow and in- 
crease in size, while others wane and eventually become 
extinct. Thus in the Corn clan there are groups which 
claim to be of the stalk, leaves, grain, pollen, etc., and 
should the clan prosper, each of these subdivisions will 
develop into a full-fledged clan. It all depends on the 
number of girl children who are born into the clan. 

In one of the Moki villages there is a little cluster of 
four or five rooms standing separate and apart from all 
other houses. It is the home of the remnant of the 
Butterfly people, now consisting only of an old woman 
and her young daughter, besides two sons. As the 
sons will eventually marry and go elsewhere to live, 
the future of the clan depends entirely on the young 
girl. Should she live to marry and have many girl 
children, it is quite within the possibilities that the 
Butterfly clan may spread out and cover the whole 
village ; but should she die unmarried, the clan will be 
come extinct, the house will be abandoned, and in a 





few years its site will be marked only by a few heaps 


the villages of the Moki are all situated on the tops of 
the mesas, 600 feet or more above the valley, this is no 
small task. 

When everything is in readiness, announcement is 
made from the housetops by a crier, for the building of 
a house is a social function participated in by the 
friends and relatives of the woman who is to build. 
As the women own the houses and exercise absolute 
control over them, they are also the buiiders. There is 
always a man or two about, however, to do the heavy 
work. This duty is generally assigned to some of the 
male members of the family, and is not always will- 
ingly performed. 

The chief of the village provides four eagle feathers, 
with a short cotton string tied to the stem of each. 
These are sprinkled with sacred meal, and prayers are 
breathed upon them for the welfare of the proposed 
house and its occupants, and that the walls may take 
a firm hold of the ground. The feathers are called 
nakwa-kwoshi, meaning a breathed prayer, and the 
prayers are addressed to Masauwu (the sun) and other 
deities concerned in house life. 

The feathers are placed at the four corners of the 
house and a large stone is placed over each one. The 
place where the door is to be is marked by bits of food 
placed on each side of it, with prayers that there may 
always be plenty of food within. The lines to be oc- 
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years of adobe brick dried in the sun but not baked. 
The rooms are arranged in connected rows or clusters. 
Some of the latter are of huge size, resembling in 
appearance a gigantic hive and containing several 
hundred separate chambers. These were at first sup- 
posed to be communal structures, but it is now known 
that while each cluster is the home of a certain clan or 
combination of clans, the different families who com- 
pose it each have their own quarters in it. 

The clustering of rooms into huge hivelike structures 
grows directly out of certain rules of house building, 
which are the result of peculiar social conditions under 
which the people live. Among them descent is in the 
female line ; the children of a marriage belong to the 
mother and are members of her clan and of her family. 
As a man is not allowed to marry within his own clan, 
he loses some of his rights when he takes to himself a 
helpmate, or more correctly when his helpmate takes 
him, for when he marries he goes to the bome of his wife 
to live, and toa certain degree is adopted into her family. 

From this it comes about that families in which there 
are many girls must necessarily increase and spread 
out over more area, while those in which the children 
are all boys become extinct in the second generation. 
But as the house cluster is the home of the clan, when 
it becomes necessary to erect additional rooms they are 
invariably added to and connected with those already 
occupied, and it is not unusual to see houses in course 
of construction at one end of a row while at the other 





PUEBLO HOUSE BUILDING BY RITUAL 


of stone, for it is the custom under such circumstances 
for the relatives of the family to tear down the house 
and re-employ the material. 

The position of the women in the tribe is all that 
any of them could ask. They do no field labor, other 
than assisting in the harvest, and are free to devote 
their whole time and energy to their domestic duties 
and the care of their children. In the house their 
sway is absolute and undisputed. The crops in the 
field are considered the property of the man of the 
house and he is required to work them; but when 
they are garnered and brought in they become the 
property of the woman, who is also the sole owner of 
the house in which they are stored. The status of the 
husband is merely that of an honored guest, and 
should he misbehave in any way, he can be sent back 
to his family or turned adrift to shift for himself. It is 
hardly necessary to add that the greatest affection pre- 
vails in the household, and that such a thing as wife 
beating or ill treatment of women is unheard of in the 
tribe. 

When a family finds it necessary to build additional 
rooms, notice is sent to the priestess of the clan, who 
makes the necessary ‘arrangements. This priestess is 
the social head of the clan, and no business connected 
with the house can be conducted without her aid. 
She has also the final say in all proposed marriages, 
ete. The men of the family are required to bring in 
the necessary material; broken and dressed stone for 





eupied by the walls are then marked by passing around 
the site from right to left, scattering on the ground 
particles of bread and other food mixed with native 
tobacco. This ceremony is accompanied by a song to 
the sun couched in archaic terms, the meaniag of 
which the people have now forgotten. 





After this ceremony, the women proceed to lay up 
the stones in the walls, the heavier ones being lifted 
into place by the men, who are there for that purpose. 
Mud mortar, from a pile nearby previously prepared, 
is used sparingly, and the stones are laid in it in irregu 
lar courses. When the walls reach a height of 7 or 8 
feet the top is brought to a fair level and the roof 
beams are put in place. 

The roof beams are often brought from great dis 
tances, as suitable timber does not grow near the vil- 
lages. In the Moki traditions it is stated that the beams 
for the mission buildings erected for the monks in the 
early part of the seventeenth century were brought on 
the backs of men from the San Franviseo Mountains, a 
distance of more than a hundred miles. Although the 
missions were destroyed in the insurrection of 1680, and 
never rebuilt, some of these old beams were used in 
other structures, and still can be seen there. 

Above the main roof beams, which are about two feet 
apart, there is another series of lighter poles placed 
across them. Over these a layer of reeds or twigs is 
placed, and over this grass and brush. A layer of mud 





is then spread over all, and being covered with dry 
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work, and when it is finished, a floor is made in- 
side with a thick coating of mud, trodden down in 
the same way; in fact, roofs and floors are much the 
same, and in the upper stories the floors of the rooms 
were once the roofs of those below. When the floors 
are done, the walls are plastered with mud, nicely 
smoothed with the hand. Sometimes they are finished 
with a wash of white clay, which gives them a very 
neat appearance. Formerly a custom prevailed of 
leaving a small space on the wall bare, a belief existing 
that one of the gods came and finished it ; and although 
the space remained bare, it was supposed to be covered 
with an invisible plaster 

When the house is completed to this point, four 
feathers are prepared, similar to those used under the 
four corners of the house. These are tied to a short 
willow stick which is inserted over one of the central 
roof beams. The feathers are renewed every year at 
the feast celebrated in December, when the sun begins 
to return northward ; that is. at the winter solstice. 

The ceremony known as “feeding the house” is then 
This is an offering to the sun, and consists 
of placing bits of food among the rafters, with prayers 
to the sun that he may smile upon the occupants of the 
house and not hasten the departure of any of them to 
the other world. After this, the women build a fire- 
place in one corner of the room ander a hole left in the 
roof, and construct over it a chimney hood to confine 
the smoke to the proper exit. A binlike arrangement, 
or stone trough, is built in another corner, and three 
flat stones are mounted in it for grinding corn. The 
house is then ready for oecupaney. ‘The door is merely 
an opening, closed by hanging a blanket over it when 
and windows are merely holes left in the 
walls when they were constructed. In the cold winter 
weather these are closed by stone slabs, or built up 
solid with masonry, the filling being removed again in 


performed 


necessary, 


the spring. 
The 
The greatest discovery of mummies ever made in 
Egypt, says Public Opinion, was in the year 1881, 
when the remains of thirty-nine royal personages were 
brought to light at Deir-el-Bahari, Thebes. One of 
these was proved to be the mummy of King Rameses 
li third king of the ninth dynasty and the 
Pharaoh of the Jewish captivity. This mummy was 
in a perfect state of preservation. The mummy case 
of sycamore wood, plain and unvarnished, 
or stripe of paint, something 
reckoned as unusual. The case was, however, carved 
to represent Rameses in the position of Osiris. The 
crossed arms rested upon the breast. In the right 
hand was the royal whip and in the left the royal book. 
The features were most delicately carved in the soft 
wood, and the whole was surmounted with the crown 
of Upper and Exypt and surrounded by a 
carved representation of the urmeus serpent. The 
name of Rameses was written in plain black characters 
upon the case, which bore no other text or representa- 
tion whatever, strongly contrasting with the exagger- 
ated dedications noted on almost all the other cases 
found in the same pit. The mummy itself was care- 
fully wrapped in rose-colored and yellow linen of a tex- 
ture finer than the very finest Indian muslin. In the 
different folds of this linen several dried lotus flowers 
and leaves were found. In the folds of one of the bands 
which passed across the grave clothes to keep them 
in shape was a folded papyrus bearing inscriptions 
which informed the reader that this, the mummy of 
Rameses 11, was concealed in the pit where it was found | 
ata time when a foreign army invaded Egypt. This 
quaint bit of information, which was probably written 
two thousand or two thousand five handred years ago, 
is as plain as though it had been penned but yester- 
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1898. 


Congress has adopted a resolution to the effect that 
the President be authorized, if in his jadgment it would 


&\ Nebraska International Exposition, 


not be incompatible with the publie policy, to invite | and travel and scholarship can do for the designer in 

foreign nations to make exhibits at the Transmississippi landseape all that they can accomplish for the arebi- 

and International Exposition to be held at Omaha, | tect. 
| 


Neb., between June 1 and November 1, 1898. Congress 
has already recognized the Omaha exposition to the 
of appropriating $200,000 for a government 
department and exhibit. The States in the neighbor- 
hood of the Mississippi River district are making special 
preparations too, and lowa, at the last session of the 
Legislature, made a preliminary appropriation. Caili- 
fornia is another of the States which isto take part, 
and Louisiana, by act of Legislature, has intrusted to 
the State board of agriculture the business of provid- 
ing for a fitting display of Louisiana’s products. The 
purpose of the Omaha exhibition is primarily to show 
“the products, resources, industry and civilization of 
the States and Territories west of the Mississippi,” em- 
bracing, it two-thirds of the area, one-third 
of the population, and one-half of the wealth of the 
United States. The Transmississippi and Internation- 
al Exposition is a corporation organized under the laws 
of Nebraska with a capital stock of $1,000,000. 


extent 


is said, 
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shin down On Y “ing, it is the man who 
earth, is trodden down firmly. Thejwomen do all this The Field of Landscape Art. united with taste and trair-‘ng, 
We are vonstantly asked whether the profession of studies public and private grounds and prepares them 


landscape gardening offers a promising field for young 
men who are looking for some calling in life which will 
be useful and remunerative. We have always felt 
obliged to reply that there is comparatively small de- 
mand for the counsel of landscape gardeners in this 
country, and we have added that until the true fune- 
tions of these artists are more thoroughly recognized 
the call for their professional services will be limited. 
Most of the men who make inquiries on this point have 
themselves hazy notions as to what the legitimate 
field of a landseape gardener is. The prevalent idea 
is that his work is chiefly ornamental, and that his 
province is to do about the same thing for the surround- 
ings of a house that the decorative artist does for its 
interior when he selects the furniture, rugs and hang- 
ings and decides upon color schemes and the like. 
That is, after an architect has built a house, it is con- 
sidered proper to call in a landseape gardener to plant 
some ornamental trees and shrubs about it and lay 
out paths and flower beds in order to beautify the 
grounds. Now, it is true that the landscape gardener, 
like other artists, has to deal with beauty, but his, first 
and fundamental study isto provide for human use, for 





coufort and for convenience. An architect of taste does 
not make a building and then hang ornaments upon it 
without and within. His structures will be beautiful, 
but this beauty is developed out of the design so as to} 
be an’essential part of it, and this is so profoundly true 
that the best architectural work will be beautiful pri- 
marily because it serves the purpose for which it was 
created. The same rule should hold in regard to the 
development of the grounds about a house. These 
should be primarily laid out for use and convenience, 
and their beauty should grow out of their perfect 
adaptation to the wants of those who are to use them. 
In short, as we have said a great many times, the house 
and grounds should be planned together, so as to make 
one picture ; but, even beyond this, they should have a 
unity of design which is more than superficial. In 
fact, the beauty of the scene, which includes both 
the house and the grounds, should grow up from the 
general design and framework of the house and grounds, 
as a place where all the varied necessities of the family 
in the way of health and happiness and home life are 
the first things considered. This is the reason why no 
ready-made house plan is adapted to all sorts of ground 
and why any ready-made planting plan is not available 
for use with all sorts of houses. 

The most hopeful symptom we know is that archi- 
tects are inquiring more and more for competent de- 
signers in landscape to assist them. That is, they feel 
the need of advice from some one who is trained to the 
planning and modeling of ground, one who is skilled 
to see at once all the possibilities that lie in any situa- 
tion, not only for appearance but for use ; one who knows 
how to take advantage of any diversities of surface or 
differences of outlook so as to make them available 
for varied purposes. Such a man can be of assistance 
to an architect, not only in locating the house in such 
a way that it will appear to the best advantage, but 
also for placing it where the principal rooms will have 
a pleasing outlook. He will contrive facilities for access 
to it and agreeable lines of approach. The arrange- 
ment of different parts of the grounds for special uses 
requires thought,and experience which are outside of the 
ordinary lines of the architect’s study, and therefore 
the best architects have learned that the highest ser- 
vice which a landseape gardener can render is precisely 

















at the point where the essentials of the combined de- 
sign of house and grounds are being considered. 

All this means that a landscape gardener ought to 
be much more than a mere decorative planter. The 
successful designing of public parks or of private 
grounds for daily occupation means first of all the 
study of human wants—the necessities of men and 
women and children of various circumstances and 
conditions. A good artist must be primarily a man 
of sound judgment, and he should have cultivated 
mind, wide sympathies and catholic tastes. Reading 


Aman may be able to mass a shrubbery effect- 
ively or arrange a border of herbaceous plants with 
skill and yet not have a particle of that profounder 
art which was seen in the grouping of the great build- 
ings at the Columbian Exposition and the planning 
of that Court of Honor which was the crowning artistic 
success of Mr Olmsted's life. This view of the case 
contemplates an ideal that is rarely attained, and it is 
because the work of real artists in this line is rarely 
seen and still more rarely appreciated that the very 
existence of such an art is practically ignored or denied. 
If city park boards realized what a trained park 
maker is capable of creating out of a given piece of 
ground, they would never content themselves with ask- 
ing an engineer or surveyor or mere gardener to design 
a public pleasure ground. We ought to have reached 


a stage of civilization when it is no longer believed 
that any unskilled journeyman is competent to lay out 
& park or garden, or pass judgment on the plans of a 





park or garden, If any artist needs sound judgment 
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for the use and enjoyment(of man.—Garden and 
Forest. 





How Fire Causes Death. 

A writer in the Hospital says: Those who lose their 
lives in {conflagrations do not by any means always 
suffer physical pain. In many cases, no doubt, sharp 
terror is the one thing of which the victim is conscious, 
and in many more, strange as it may seem, conscious- 
ness plays no part, life ceasing painlessly and without 
astruggle. ... 

In great conflagrations gases are produced which 
have much the same effect [as chloroform or similar 
anesthetics], and it is a fact that of those who lose 
their lives in such catastrophes a considerable propor- 
tion pass into death without any evidence of having 
suffered. This result is produced especially when a 
fire has smouldered, when the access of air has at first 
been insufficient to cause complete combustion, and 
when that deadly gas, carbonic oxide, has sent its 
victims into lethal sleep before the actual flames have 
reached them. 

Of those, however, who have evidently struggled and 
fought, and whose charred corpses are afterward found 
in attitudes suggestive of violent efforts made in at- 
tempting to eseape, it must not be imagined that they 
have of necessity been burned alive and have died in 


|the agony which such contortions are popularly im- 


agined to express. 

Death from agony is really death from shock, a con- 
dition in which the body is limp and helpless ; whereas 
in death from suffocation struggling may go on even 
after consciousness has passed, and the strained atti- 
tude of the corpse may be expressive only of the final 
paroxysmal effort made in a state of entire uncon- 
sciousness. 

Suffocation in a fire depends on something more than 
mere carbonic acid poisoning. It is the stoppage of 
the breathing by the stifling vapors which does the 
mischief. Carbonic acid would doubtless kill if it 
could be breathed, but any one who has attempted to 
enter a burning building will know that suffocation 
depends, not on the stuff one breathes, but on the fact 
that one cannot breathe at all. The lungs are as 
much deprived of their supply of oxygen as if the suf- 
ferer were plunged over head in water, and the struggle 
produced is much the same. 

While then we must admit the horror of the mo- 
ment, the terror, the fight for breath, and finally the 
death from suffocation, we must remember that all 
this is often a matter of short duration, and that it is 
something very different from the slow torture of being 
burned alive. 

The writer reminds us that, owing also to the excite- 
ment of the moment, the body of one who is in a great 
fire is probably insensible to pain, just as it often is in 
battle. He says: 

The instances are so frequent in which more or less 
severe and painful wounds have only been discovered 
after the necessity for action had passed away that we 
are driven to hope and to believe that, so long as all 
the energies are absorbed in the effort to escape, actual 
suffering, even from fire, may not be great—may even 
be unfelt. 

Yet there is another, and not so comforting, side to 
the picture. Says the writer : 

It must be recognized that, while all this is true, 
there are cases in which people are actually burned 
alive—consumed little by little until the heart stops 
from shock. 

Familiar pictures of martyrs at the stake show us 
one of the conditions for such an event; the wind 
driving the smoke aside so that the head, the brain, 
and thus the consciousness, are left intact until the 
heart is stopped by sheer agony. 

It must always be remembered that no one can live 
or retain consciousness when actually within the 
flames. But those who are caught and held fast in the 
full blast of fresh air which is being drawn into the 
center of the conflagration cannot be suffocated, they 
cannot make those violent efforts which would namb 
their consciousness of pain; they can but wait and 
suffer until, as the result of agony or terror, let us hope 
the latter, their hearts stand still. This is indeed a 
terrible fate. 


-—- = = 
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Be Good to Yourself, 

The Medical and Surgical Reporter gives the follow- 
ing practical advice: ‘** Think deliberately of the house 
you live in—your body. Make up your mind firmly 
not to abuse it. Eat nothing that will hurt it. Wear 
nothing that distorts or pains it. Do not overload it 
with victuals or drink or work. Give yourself regular 
and abundant sleep. Keep your body warmly clad. 
Do not take cold; guard yourself against it. If you 
feel the first symptoms, give yourself heroic treatment. 
Get into a fine glow of heat by exercise. This is the 
only body you will have in this world. Study deeply 
and diligently the structure of it, the laws that govern 
it, the pains and penalty that will surely follow a viola- 
tion of every law of life and health.” 
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FIRING A TORPEDO. 





The accompanying illustration of a torpedo in its 
flight from the ship to the water must certainly be 
reckoned as one of the curiosities of photography. It 
was taken during the recent naval maneuvers in Great thalers yearly, but whether that was for sculpture 
britain, and it represents the position assumed by the alone is uncertain. 
torpedo just after it has left the firing or launching tube. 

As our readers are doubtless aware, the Whitehead | would be about one-eighth of the cost of the most 


torpedo is nothing more nor 
less than an air-propelled 
cigar-shaped little ship, carry- 
ing its own air chambers amid- 
ships, its propelling engines 
in the stern and the deadly 
charge of guncotton in the 
bow. When a warship gves 
into aetion she carries several 
of these torpedoes ready 
charged with guncotton and 
compressed air. When she is 
within striking distance of the 
enemy, one of them is placed 
in the launching tube, a long 
cylinder of metal of approxi- 
mately the same internal dia- 
meter as the external diameter 
of the torpedo, and when the 
object is within range a small 
charge of powder or com- 
pressed air serves to eject the 
torpedo in just the same way 
as a shell is fired from a gun. 
The discharge of the torpedo 
starts the propeller engines, 
which continue to drive the 
torpedo after it has entered 
the water. 

Before it is fired provision 
is made for causing the tor- 
pedo to travel at a certain 
depth below the surface of 
the water. This is done by 
means of a beautiful piece of 
automatic and delicate machinery acting upon small 
vanes or rudders. This is so set that after it has 
made its preliminary dive the torpedo will rise, and, 
after a few oscillations, settle down upon the fixed hori- 
zontal course for which it is set. The full speed is 
about 30 knots an hour, though, if it is desired, the en- 
gines may be set to carry the torpedo a greater distance 
at a slower speed. Great as this speed is, it is not suffi- 
cient to insure their keeping ahead of the modern tor- 
pedo destroyers, and for this reason the bow launching 
tubes are no longer built into the fastest boats. In the 
illustration we are supposed to be standing on a higher 
deck than that from which the launching takes place, 
and we are looking forward in the direction in which 
the ship is steaming. The streaked and milky appear- 
ance of the water is caused by the wash from the ves- 
sel’s bows. Our engraving is from Black and White. 

0 
The Sculptor’s Profits. 

One of the most puzzling problems is to ascertain 

the ratio between artists’ fees and 





Scientific American. 


prominent an object on the Lange Briicke, near the 
Schloss, in Berlin. About the same time he was in- 
trusted with the superintendence of the inclosure 
to the royal palace. He received from 800 to 1,000 


It is caleulated that he was 
|rewarded with 11,000 thalers, or 33,000 marks, which 
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of the post, and the unraveled ends of the rope are 
bound around his wrists and tied securely, and all 
knots are sealed with wax. A large nail is driven in 
the top of the post, to which are tastened cords that 
are passed out through the cabinet and held by mem- 
bers of the committee in order that they may know if 
the performer moves the post in any manner during 

















the performance of any test, such as the ringing 
of belis, ete. Fig. 2 of our 
engraving shows the per- 
former tied to the post and 
the committee holding the 
eords. The curtains of the 
cabinet are closed and the 
usual manifestations take 
place. 

Before the performance a 
hole is bored in the center of 
the end of the stick or post, 
in which is placed a chisel- 
shaped piece of steel sharp- 
ened at the lower end and 
blunt at the upper end, as 
shown in Fig. 3. The open 
ing in the end of the post is 
now carefully closed and all 
signs of such an opening are 
concealed by the aid of glue, 
sawdust, and a little dirt 
rubbed over it. 

When the committee are 
invited to bore a hole in the 
post, the performer takes care 
to start the bit, in order that 
there will be no mistake about 
getting the hole directly b: 
neath the chisel concealed j 
the post. When the rope is 





PHOTOGRAPH OF A WHITEHEAD TORPEDO TAKEN JUST AFTER ITS DISCHARGE FROM 


THE BATTLESHIP. 


excellent example of German sculpture in the beginning 
of the eighteenth century.—The Architect. 


—-o- > 


THE “SPIRITUALISTIC POST TEST.’’* 


BY W. B. CAULK. 





The “ spiritualistic post test” is among the latest and 
most successful of mechanical fastenings. A piece of 
wood four inches square and three feet long is given to | 
the committee, who bore a hole through it near one 
end, and then pass an ordinary rope through the hole, 
tying a knot in the rope on each side of the post, press 
ing the knots against the post so that the rope cannot 
be drawn through the post. The ends of the rope 
are now unraveled, and the post secured to the floor of 
the cabinet. 

The performer, standing behind the post, places his 
wrists against the knots in the rope, one on each side 


* Copyrighted, 1897, by Munn & Company.—From “Magic: Stage Ilu- 
sions and Scientific Diversions, including Trick Photography.”’ Ready Sep- 








passed through the hole and 
knotted it is directly undet 
the sharp edge of the chisel, 
with a thin layer of wood be 
tween. When the nail is 
driven in the top of the post it strikes the chisel, fore 
ing it through the thin shell of wood above the rope 
and through the rope, thus releasing the performer, who 
can withdraw his hands from the post and do any 
trick he chooses, and when finished, by merely replac- 
ing the ends of the rope in the holes from which he re- 
moved them, and holding the hands tight against the 
post, can allow a most rigid examination of the seals 
to show that it was not possible for him to have re- 
leased his hands, and the persons holding the cords 
that are fastened to the nail testify that they did not 
feel any movement of the performer or the post. 

— +--+ asi 

Some Startling Figures. 

The New York Sun in an editorial bunches some sic- 
nificant pension facts, so that the inference drawn is 
that a great proportion of pensionexs are unworthy of 
government bounty and that the list should be cut 
down. Figures recently published show that at the 





tember 15. Price $2.50. Send for illustrated circular. 


present rate of expenditure the annua! pension list has 
been consuming more than nine 








the cost of works at different 
periods. An attempt of the kind 
has been made in Berlin, apropos 
of the memorial of the Emperor 
William I. For that work the 
Reichstag voted a sum of 4,000,000 
marks, and the expenses, it is be- 
lieved, will not exceed that sum. 
Professor Reinhold Begas has re- 
ceived one-fourth of the amount, 
but as he has not furnished a debit 
and credit account—nor should he 
be expected to prepare one for the 
publie gratification—it cannot be 
ascertained whether he has gained 
or lost by his great work. But it 
may well be doubted whether his 
commission was as profitable as 
Rauch’s when he executed the fine 
memorial of Frederick the Great, 
which is so prominent an object in 
the Unter den Linden. The pay- 
ment was arranged differently. Dur- 
ing the twelve years he was engaged 
on the work he received 3,000 thalers 
annually, and he was therefore able 
to devote himself to his task with- 
out anxiety. On the completion of 
the memorial he received 20,000 
thalers ; so that in all he obtained 
168,000 marks, which was a fourth 
of the total cost. But the money, 











amounting to over £8,000, was 
mainly for his own services, while 
Professor Begas has h dis- 
bursements. Schiltite alp- 
tor, was paid 2,000 t! his 
design for the memor l rede- 
rick I, or the “ Reiterbild des 


Grossen Karftirsten,” w! ic! 3 so 





tenths of the revenue taken in at 
all of the eustom houses in the 
United States ; or again, if the cus- 
toms duties are considered as pay- 
ing the general expenses of the 
government, the pensions have been 
using up not less than 96 per cent 
of the total receipts from internal 
revenue. Thirty-two years after the 
end of the civil war, the number of 
pensioners on account of that war 
exceeds by about a quarter of a 
million the 
actually engaged in service in all of 
the armies of the government at 
any time between the firing upon 
Sumter and the surrender of Lee 
at Appomattox. The sumber of 
pensioners after a third of a century 
is between 30 and 40 pericent larger 
than the fighting army at any time 
during the war. We have already 
paid in pensions since the war two 
billion dollars or two-thirds as much 


number of soldiers 








as it cost the government to carry 
on the war. 
—--— eee ~~ 

ACCORDING to some researches of 
Biernacki, in a German physica 
journal, aleobol containing wate 
may be deprived of its water by 
dipping inte it amalgamated alu 
minum. Aluminum may be ama! 
gaimated by connecting it to one 
pole of a battery and repeated), 
dipping it into mereury which is 
connected to the other pole. The 
spark produced apen withdrawing it 
yields sufficient heat to bring about 
the amalganiation.—Elec. World. 
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" RECENTLY PATENTED INVENTIONS. 
EKnginecring. 


Combustion Enerne, — Angastus G. 
Pace, New York City. This engine has two cylinders 
in which pistons operate, and combustion chambers have 
port commanications at the top and bottom with the 
cylinders, the pressure of exploded gas being exerted on 
the top of ove piston aad the bottom of the other. The 
gas admission vaives are operate] by the section of the 
exhanst valves by a rotary part of the 


pistons, and the 

engine The engine is desigued to be of creatly reduced 
weight as compared with other combustion engines, 
while developing a corresponding amount of power. 


Ralliway Appliances. 


Switcn OPERATING Devicr. —George 
M. Patterson, Providence, R. 1. A mechanism is pro- 
vied by this invention for automatically shifting switch 
rails from a «iding to the main track, the mechanism be- 
ing ander the full control of the engineer or fireman on 
the locomotive, and being designed to entirely obviate 
danger of accident by side tracking a train. It com- 
prises ewitch tongues pivotally connected with a box- 
ing in which isa epring-actuated block engaged by a 
spring-actuated plunger, an operating shaft being con- 
nected with the boxing, and there being devices on 
the locomotive coweatcher by which the switch me- 
chanism may be operated by means of a peli rod which 
extends into the cab, 





Bicycles, Kte, 


A Novku Bicycuz.—Jobn Carlyle Ray- 
moud, Brooklyn, N. ¥. On each side of the drive wheel 
shaft, according to thie invention, is a pinion, each pin- 
jon mesbing with a gear wheel on a crank shaft journaled 
in bearings of the frame, the shaft baving two crank 
arma, one arm connected by a link with a treadie and the 
other arm connected by a link with a fulcromed lever on 














the forward end of which is the saddle. The construc- 
tion is designed w afford exercise for the rider's whole 
body, the ap and down motion of the rider in his seat, 
as well as the pressure on the pedals, assisting to propel 
tiv 





bheyele 

TROLLEY BicycLs.—Robert T. Oney, 
Charieston, West Va. This ie a wheel adapted to carry 
iectric motor, and having on the front portion of its 
frame a jointed extensible trolley pole carrying two trol- 
ley wheels to contact with two separate conducting wires, 
whereby the wheel may be run by the electric current on 
an ordinary dirt road. The bicycle is provided with the 
that it may be propelled in the ordinary 
trolley pole folded down in front, or 
propalsion may be simultaneously em- 


an 


veus! pedals, so 
way, with Ux 
beth means of 


ployed if desired. 


Mining, Ete. 


SEPARATING PRECIOUS MRTALS FROM 
Onn.—Gustaf M. Westman, New York City. A process 
for separating gold and siiver from refractory ores, ac- | 
cording to thts patent, comprises the bringing the mass | 
of ore & a molten condition, and then subjecting the 
running molten mass to the action of jets of steam, air, 
or other fluid, to form mineral! thas causing the 
minntely divided particles of the precious metal to col- | 
lect on and adhere to th The latter is 
then subjected to a leaching process, as with free chio- 
rine om In a solution, to separate the precious metals 


from the mineral wool, | 
| 


pinata 


wool, 


mineral wool 


Mechanical, 


PowER CONVERTING MECHANISM. — 


Benedict J. Rosa, Louisville, Ky. To convert recipro- | 
cating into rotary motion, this invention provides a de- 
vice which consiets essentially of bars pivoted together 
in one or more pairs, sinmlarly to the two bars of a toggle 
jomt, the outer ends of the bars being restrained within 
cuides so that they have a reciprocating movement there- | 
thruagh, while short arms extend at right angles from 
their outer ends, these arms being connected by rods | 
with double cranks on a shaft. The movement of the | 
center pivet of the bars forming a toggle joint canses a | 


reciprocating movement of the connecting rod and a| 
rotary movement of the shaft ® 
be 


Work Ho.oer. — Olof R. Johnson, | 
Eacanala, Mich. This is a device In the nature of a 
bench clamp, more expecially designed for the use of 
carpenters and other mechanica, to hold work in place, 


and to be fiself conveniently placed in position on a | 
bench or board or other sepport to form a conpenny | 
bench to fecilitate doing emall johe in honses. It con. | 


sists principally of a bit plate on which a dog is fitted to 
stide, a disk turning in an opening in the dog and formed 
with a spiral groove engaged by a jug or pin on the bit 
plate. A device is provided for securely fastening the 
bit plute In poattion on the bench or hoard, and auxiliary 
dogs for holdiny boards upon edge and bekling work in 
an inclined position. 


Miseellancous, 


ComputTine ScaLKx.—William R. Dann, 
Ind, A computing or price indicating scale is 
provided by this Invention, a movable weight being 
auapted! to traverse two beams, one gradnated to indicate 
pounds and ounces and the other the price in cents of 
the being weighed. The price-indicating 
beam is a tabular rotative body, and has on its periphery 

witadinal series of grwluationsa, with an index char- 
ycler at the end of each series, showing the price per 
pound in the weighing of which each particular series of 
grawigations is to be need, such gradnations running, as 
described, from three to thirty-five cents per pound, or to 
be varied as desired. 


ADDING MACHINE.—William J. Ens- 
worth, Erie, Pa. A machine which may be used for add- 
ing columns of figures, or ax « cash register in mercantile 
concerna, is provided by this Invention, the operation of 
the machine being indicated to the operator and others 
present. The operaion is effected by tarning arms on 
regivtering jiske whose peripheries have esch a hundred 


Alton, 


substance 





notches, one form of the machine being adapted to add 
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and register up to ninety-nine dollars and ninety-nine 
cents and other forms up to thousands and millions. 

Dry Om Gas BurRNER.—Charles H. 
West, Kearney, Neb. For burning ol] gases in a dry 
state, instead of barning the oil in the form of a mist or 
spray, this burner is made with an overhanging vaporiz. 
ing pipe and a subjacent burner pipe, while an adjusta- 
ble deflector or flame spreader with broad, flat base con- 
nects the top and bottom and receives the vaporizing 
pipe, there being a set screw for adjustably fixing the 
position of the deflector on the vaporizing pipe. An oil 
cut-off valve may be adjusted to regulate the amount of 
heat and flame. 


Sasu Locx.—Charles T. Redfield, Glen 
Haven, N. Y. This lock brings the meeting rails of the 
sashes together in a manner somewhat similar to the ac- 
tion of a parallel ruler, drawing the rails together and 
alongside of each other and at the same time forcing 
them at their opposite ends against the opposite sides of 
the window frame. The device comprises a slotted link 
sliding and swinging on a securing stad, and an abuat- 
ment stad over which the link may readily be applied 
and removed. 

Nors.—Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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(7197) W. T. P. asks: 1. Could some 
one describe the most effective electro-magnet to give a 
lift of 5 inches at a pressure from 50 to 75 pounds? And 
state how much electricity it would take to work the 
same in volts and amperes. A. The electro-magnet best 
suited to your purpose, probably, is the coil and plunger. 
The coil would be 15 inches long and the winding would 
have 17,000 tarns of No. 18 wire. The iron core should 
be a bar about 2%¢ inches in diameter and 20 inches long, 
in order to get the very long pull you specify. The type 
of magnet is described in 8. P. Thompson's “ Electro- 
magnet,” page 54, and shown in Fig. 30, page 55. 2. 
And state which is the most productive of magnetiam, 
volts or amperes ? I have a generator that gives 50 volte 
and 344 amperes. Shall I be able to produce enough 
magnetism to give me the desired lift? A. The current 
for the above winding is 344 amperes. The ampere turns 
give the lifting power. One ampere going once around 
the core constitutes an ampere turn; 60,000 ampere turns 
are provided for in the above winding, and there is a sur- 
plus of iron in the core as an allowance for safety. 


(7198) W. E. B. asks: Will vou please 
give the process of laying water-tight cement floor over 
boards? A.A board floor for a water-tight cement 
cover should be made of very narrow thick staff, say 2 
inches wide and 14 inches thick, on beams close enough 
to prevent springing. The upper corner of the flooring 
strips should be slightly beveled to allow of the cement 
pressing in between the boards to prevent cracking ; 
bottom edge of flooring should be laid tight. Portland 
cement should be used and laid thick enough to prevent 
breaking up by the special use of the floor, 

(7199) E. N. M. asks: Will you please 
inform me through the Notes and Queries colamns of 
your paper how to make a selenium cell, such as is used 
in electrical experiments? You will find valuable articles 
on selenium cells in SurpPLEmENntT, Nos. 246, 264, 270, 271, 
281, 288, 676, and 749, which we can supply at 10 cents 
each. 

(7200) J. E. 8. asks: Can you give me 
any information regarding flash boilers? A. The flash 
boiler has been the subject of engineering experiment 
during the past thirty years with no practical result be- 
yond a few hotse power. On the larger scale 


in contact with both inside and outside of the shell. 





The Mitchell boiler was a revolving cylinder over the 
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furnace so that its entire surface became an intense heat- 
ing surface. The water was fed through a stuffing box 
on one of the journals, with a central perforated pipe 
that jetted the feed water in all directions, the steam be- 
ing taken from the opposite journal with a stuffing box 
connection. The only style of flash boiler that has done 
any real service is the coiled pipe form with the water 
injected at the bottom, which, by its foaming with the 
sudden heat, rises through the coil and is all converted 
into steam. The coiled pipe boilers have been of many 
forme, the most durable of which are made in a single 
length of extra strong iron pipe. The most successful 
of the pipe boilers are of the kind made by Serpollet, in 
Paris, France, and used on steam carriages in the recent 
road motor trials. The Serpollet is illustrated and de- 
scribed in Screntiric AweRicaAN SUPPLEMENT, Nos. 
664 and 732. Ten cents each, mailed. 

(7201) J. L. writes: Will you kindly 
send me a receipt for tempering four ribbed reamer so it 
will harden and not curve ? I have tried oil and salt 
water and they curve. J have given you the drawing so 
as to make it as clear as possible. A. The sketch of our 
correspondent represents an ordinary four ribbed reamer 
12 inches long, taper, and of small size. The hardening 
of long slender tools is the most difficult operation in the 
machinist’s hands. We can only advise the necessary 
precautions used by those who succeed. The steel should 
be annealed a second time before the last cut is made, 
by heating slowly in a low fire buried in an iron box or 
tube of clear ashes or fine sand ; then finished. The 
heating for hardening should be done in the same way ar 
before, with a little pulverized charcoa) mixed with the 
ashes or sand. When the box and reamer has been 
heated through, to a full cherry red, the reamer should 
be carefully drawn out endwise so as to prevent the pos- 
sibility of bending while hot ; and immediately dipped 
vertically in oil, not too quickly. Any variation from 
the vertical is liable to warp the tool by cooling one side 
faster than the other. In drawing temper care should 
also be taken to heat evenly on al) sides alike to the 
straw color, brown, or light blue, for whatever use the 
tool is for. The long delicate reamers of the tool trade 
are trued with an emery wheel and guiding machine. 


(7202) L. L. 8. asks how to make dry 
celle for faradic and galvanic batteries, e. g., as the 
chioride of silver dry cell batteries. A. To make the 
chloride of silver cell, provide a glass tube about 1 inch 
in diameter and 3 inches high. This is closed at the top 
byacork. Through the cork passes a rod of chemically 
pure zinc, which may extend to within 4% inch of the 
bottom of the tube. This is the positive plate. The 
negative plate consists of chloride of silver cast aroand 
a silver wire, and wrapped in fine parchment paper. To 
prepare the negative plate, melt the chloride of silver in a 
porcelain crucible and cast it in a hard carbon mould 
upon asilver wire, long enough to extend through the 
stopper and attach to the zinc of the next cell in series. 
The charging solution is made by dissolving 1 ounce of 
pure ammoniac chloride (sal ammoniac) in 1 quart of 
water, The tight fitting stopper retains the liquid in the 
cell. If the cell 1s not overworked, no gas is formed by 
it; so that there is usually no need of a vent. The cell is 
thus a watertight rather than a dry cell. Dry cells are 
made by mixing plaster of Paris, gelatine, or similar sub- 
stances with saturated solution of sal ammoniac in water, 
so that the liquid will not ran out of the mass. In this 
sense only they are dry. This is packed between and 
around the zinc and carbon. Mach valuable information 
regarding dry cells and a description of many types will 
be found in Sorentiric AmeRicAN SuPPLEMENT, No. 
1001, 10 cents. 

(7208) J. M. W. asks for formulas for 
aromatic vinegar: A. 1. Henry’s.—Dried leaves of rose- 
mary; rae, wormwood, sage, mint and lavender flowers, 
each \% oz.; bruised nutmeg, cloves, angelica root and 
camphor, each % oz.; alcohol (rectified), 4 oz.; coneen- 
trated acetic acid, 16 oz.; macerate the materials for a 
day in the spirit; then add the acid and digest for a week 
longer at a temperature of 14° or 15° C. Finally, press 
out the now aromatized acid and filter it. 2. Concen- 
trated acetic acid, 8 oz.; otto of English lavender, 2 
drachms; otto of English rosemary, 1 drachm; otto of 
cloves, 1 drachm; otto camphor,1 oz. First dissolve the 
bruised camphor in the acetic acid, then add the per- 
fumery. after remaining together for a few days, with 
occasional agitation, filter. All vinegars are used by 
pouring 8 or 4 drachms into an ornamental smelling bot- 
tle, previously filled with crystals of sulphate of potash. 
_ ee 
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Furnace. See Heating fevnass. 
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| Gage. See Boller water gage. 
| Game apparatus, parlor, i. »dedia 
Garden tool, combination, E. 0. Simmons... oesceee 
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THE CHICAGO DRAINAGE CANAL.— 
Description of a great engineering work undertaken to 
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CAN SUPPLEMENT, No. 101 10 cents. To be 
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tions, and wil! sue 
all concerns selling 
or using the Safety 
Lock attachment, 
according to De- 
cision of © 







Send 
EB. IMBAUSER, 26 Broadway, New York. P.O. Box 2875. 





EDCE TOOLS-e= 
gen ye petiepted 77 to thes — Tg = 
ee of grits 


iE 








Headquarters for 
DUMPING 


Horse Carrs. 


Wide and narrow 
Low rates of freight "trom 
our a Fates. Pa.— 
to al! points 


HOBSON 4& co. 
No. 4 Stone St., New York. 


Experimental Science 
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complete table of contents 
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